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Description 

Technical Field 

[0001 ] The present invention relates generally to sur- 
gical stapling instruments and more particularly to the 
type of surgical stapling instruments used for applying 
linear parallel rows of staggered staples through com- 
pressed living tissue. 

Packground Art 

[0002] Surgical stapling instruments used for applying 
parallel rows of staples through compressed living tis- 
sue are well known in the art and are commonly used 
for closure of tissue or organs prior to transection, prior 
to resection, or in anastomoses, and for occlusion of 
organs in thoracic and abdominal plasty procedures. 
[0003] One known pneumo-intestina! surgical stapling 
instrument of this type has been in use tor many years, 
and is currently available under the trade designation 
"The PI Stapler, catalog # 3960 by minnesota Mining 
and Manufacturing Company (3M), St Paul, Minnesota, 
the use of which stapler is described in a publication 
entitled "Surgical Stapling, Gastric and Small Bowel 
Procedures, Volume I". ISBN 0-937433-00-4, Library of 
Congress Catalog Number 85-082599 available from 
Minnesota Mining and Manufacturing Company (3M), 
St Paid, Minnesota. That stapler and a similar stapler 
described in Reund et al. PCT Application No. WO 
83/02247, published July 7, 1983 are adapted for firing 
staples into compressed living tissue from a staple filled 
cartridge or housing. The staplers have anvil and jaw 
portions, a cartridge holder including a removable car- 
tridge and a handle lever. 

[0004] "PI" type staplers have a handle lever, a gener- 
ally Oshaped anvil portion having free and supported 
ends with an alignment aperture generally adjacent its 
free end, a cartridge transport member adapted to 
releasably receive a cartridge or staple housing having 
an alignment through passage, and an alignment pin 
movable between an engaged or alignment position 
with the alignment pin extending through the through 
passage in the staple housing and into the alignment 
aperture in the anvil jaw and a release or disengaged 
position with the alignment pin spaced from the align- 
ment through passage and alignment aperture to afford 
removal and replacement of a spent staple cartridge. 
[0005] The anvil and cartridge transport members are 
each elongate in a longitudinal direction, and the anvil 
portion has specially shaped anvil surfaces situated in a 
plane generally perpendicular to the longitudinal direc- 
tion. When the alignment pin extends through the 
through passage in the staple housing and into the 
alignment aperture in the anvil jaw (i.e. when the align- 
ment pin is in the alignment position), the specially 
shaped anvil surfaces are positioned generally opposite 
longitudinal slots in the cartridge or staple housing 



which contain unfired staples. The cartridge transport 
member/cartridge housing is movable between a closed 
or clamping position with the cartridge housing and the 
anvil surfaces in closely spaced relationship, and an 
5 open position with the cartridge housing and the anvil 
surfaces spaced farther from each other than in the 
closed position. 

[0006] Typically, a "PI" type stapler is positioned adja- 
cent the tissue to be stapled, the anvil and jaw portions 

10 are approximated adjacent the tissue to be stapled, the 
alignment pin is moved to the alignment position, and 
the stapler is clamped on the tissue by moving the han- 
dle lever in a first movement to cause the cartridge 
holder to move toward the anvil placing the cartridge 

is housing in a dosed "damping* position where the sta- 
ples may be fired. Moving the handle lever in a second 
movement "fires" the stapler (ag. it ejects the staples 
from the cartridge). 

[0007] In some surgical procedures the damping 
20 force results in tissue that is highly compressed to 
ensure, inter alia, proper hemostasis in the tissues 
being stapled. The damping force is present in various 
degrees in each of the surgical procedures for a "PI" 
type surgical stapler. Such a clamping force causes tis- 
25 sue trauma in the tissue to be stapled, at least to some 
degree. 

[0008] Under a great clamping force, a prior art "PI" 
type stapler without an engaged alignment pin typically 
"scissors" or fails by deflection of the anvil portion and 

30 the cartridge housing laterally relative to one another 
(e.g. where the anvil portion deflects laterally with 
respect to the longitudinal axis of the stapler and/or 
where the cartridge housing deflects in a lateral direc- 
tion opposite the deflection direction of the anvfl por- 

35 tfon). 

[0009] Moving the alignment pin to the alignment posi- 
tion before firing the stapler or before damping tissue 
between the anvil and cartridge housing affords a more 
precisely controlled formation of the fired staples by 

40 aligning the specially shaped surfaces on the anvil por- 
tions with the staples in the cartridge housing and by 
preventing the cartridge housing and the spedaily 
shaped anvil surfaces from "scissoring". Moving the 
alignment pin to the alignment position also prevents tis- 

45 sue from escaping from between the anvil and cartridge 
housing when the cartridge assembly is clamped on the 
tissue to be stapled. 

[0010] Tlie prior art "PI" type staplers encounter prob- 
lems because it is possible to fire the stapler or damp 

so tissue between the anvil and cartridge housing without 
the alignment pin in the alignment position. It is believed 
that it is difficult to determine whether the alignment 
pins of the prior art "PI" type staplers are engaged, par- 
ticularly in the surgical environment Also, it is possible 

55 to inadvertently fail to move the alignment pin to the 
alignment position. If the alignment pin is not moved to 
the alignment position before clamping tissue between 
the anvil and cartridge housing, tissue intended to be 



2 



3 



EP 0514 139 B1 



4 



stapled may escape from between the anvil and car- 
tridge housing resulting in incomplete anastomoses and 
other undesirable results. Additionally, if the alignment 
pin is not moved to the alignment position before the 
stapler is fired, the staples may be improperly formed. 
[0011] The prior art "PI" type staplers also encounter 
problems because it is difficult to determine when they 
are loaded with a "spent" cartridge or with a cartridge 
that does not contain staples, on occasion, a spent car- 
tridge may be inadvertently left in a stapler after it has 
been fired during a surgical procedure where the stapler 
is used several times for the same patient, or a spent 
cartridge may be inadvertently loaded into a stapler that 
is about to be fired in the patient If a stapler is loaded 
with a cartridge housing other than a ready-to-fire car- 
tridge housing and the stapler is clamped on tissue to 
be stapled, the compressive forces created by the sta- 
pler sdbject the tissue to undesirable and unnecessary 
trauma, The sequence of (1) clamping the stapler with a 
spent cartridge on tissue, (2) firing the "dud" stapler (3) 
subsequently rearming, (4) again approximating the 
stapler adjacent the tissue to be stapled and (5) rec- 
laming the stapler wastes precious time during the sur- 
gical procedure. 

[0012] Additionally, the prior art "PI" type staplers may 
be used in procedures in which the surgeon uses a scal- 
pel to manually create an incision on a side of closed 
staples (e.g. the procedure described in the article enti- 
tled "Resection of the Lesion" on pages 1 4 and 1 5 of the 
publication entitled "Surgical Stapling, Gastric and 
Small Bowel Procedures, Volume I", ISBN 0-937433- 
00-4, Library of Congress Catalog Number 85-082599 
avaijable from Minnesota Mining and Manufacturing 
Company (3M), St Paul, Minnesota). A spent stapler 
cartridge used in such procedures may result in unnec- 
essary blood loss, inadequate hemostasis and tissue 
trauma for the patient undergoing the procedure. 
[0013] Surgical stapler cartridge safety devices are 
described in U.S. Patents No. 4,863,088 and 4,955,959. 
and US. Patent Application 07/529,597. The firing 
mechanisms in those staplers sequentially close sta- 
ples into tissue Since each staple is closed within tis- 
sue one after another in succession, the force required 
to fire such staplers is generally less than the force 
required to Tire a "PI" type stapler where all the staples 
are generally closed in tissue at the same time. 
[001 4] Unlike the present invention wherein the same 
part (e.g. a lever or "handle") is operable in both a first 
movement to approximate and clamp tissue and a sec- 
ond movement to close all the staples within tissue gen- 
erally simultaneously, the "ILA" type staplers descried 
in U.S. Patents No. 4,863,088 and 4,955,959, and U.S. 
Patent Application 07/629,597 utilize separate and dis- 
tinct member to (1) sequentially fire the staples (e.g. a 
firing tab or button) and (2) clamp onto the tissue (an 
element of the stapler that does not include the firing tab 
or button). 

[001 5] U.S. Patent No. 4,527,724 to Chow et al. and 



assigned to Senmed, Inc., of Cincinnati, Ohio discloses 
a surgical stapler similar to the surgical stapler sold by 
Ethicon, Inc., of Somerville, N.J. under the trade name 
"Proximate". That stapler includes a lockout device 

s which precludes rotation of an adjustment knob to 
clamp the stapler on tissue unless the alignment and 
retaining pin is shifted to its operative position. The lock- 
out device, however, is only operative until the user 
slides the alignment and retaining pin to the operative 

w position. Once the user slides the alignment and retain- 
ing pin to the operative position, the lockout device is not 
designed to be easily reactivated. Thus, to defeat the 
lockout device, a user need only slide the pin to the 
operative position and then away from the operative 

is position. The stapler has no feature which retains the 
pin in the operative position when the stapler is clamped 
on tissue. 

[001 6] EP-A-489436 was published after the date of 
EPO filing of the present application. It discloses a sur- 
20 gical staple which includes a cartridge of staples and a 
frame, and a resilient locking dip mounted in the frame 
to block the approximation of the cartridge and an anvil 
once the stapler has been fired, by engagement with a 
recess in the frame. 

26 

PisplQSureofthQlnventiQp 

[0017] The present invention is defined in claim 1 
below. It will be appreciated that the locking device of 

30 the invention is in the frame whereas in EP-A-489436 it 
is in the cartridge. The invention provides a surgical sta- 
pler comprising an anvil frame elongate in a longitudinal 
direction and including anvil surfaces in a plane gener- 
ally perpendicular to the longitudinal direction, surfaces 

3$ defining an alignment aperture opening onto the anvil 
surfaces, and a cartridge assembly movable relative to 
the anvil frame between an open position with the car- 
tridge assembly spaced from the anvil surfaces and a 
closed position with the cartridge assembly and the 

40 anvil surfaces in closely spaced relationship. The car- 
tridge assembly comprises a cartridge housing contain- 
ing a plurality of staples disposed in rows positioned in 
opposition to the anvil surfaces. 
[001 8] The surgical stapler also includes a longrtudi- 

45 nally extending alignment pin mounted on the stapler for 
movement between an alignment position with the 
alignment pin extending into the alignment aperture, 
and a release position with the alignment pin spaced 
from the alignment apertura 

so [0019] By including a mechanism for engaging the 
cartridge assembly and anvil for continuously prevent- 
ing the cartridge assembly from moving from the open 
to the closed position whenever the alignment pin is in a 
position other than the alignment position, and for pre- 

55 venting the alignment pin from moving from the align- 
ment position toward the release position when the 
cartridge assembly is in the closed position, the present 
invention provides a stapler which (1) contributes to the 
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proper formation of staples, (2) promotes proper 
hemostasis in the tissue to be stapled, (3) prevents 
"scissoring" of the anvil and cartridge portions of the 
stapler, (4) prevents tissue from escaping from between 
the anvil and cartridge housing when the cartridge s 
assembly is clamped on the tissue to be stapled, and (5) 
reduces the likelihood of a weak joint or an absence of 
blood flow in the joint and tissue. 
[00201 The stapler according to the invention includes 
a mechanism for firing the stapler by engaging and clos- 10 
ing the staples in tissue between the cartridge housing 
and the anvil surfaces, and a means preventing the car- 
tridge assembly from moving from the open to the 
closed position unless the stapler is loaded with a 
ready-to-fire cartridge housing. The means for prevent- is 
ing the cartridge assembly from moving from the open 
to the closed position (1) prevents approximation and 
clamping of living tissue between anvil and cartridge 
components of the stapler when the stapler is loaded 
with a spent stapler cartridge, (2) prevents the user from 20 
attempting to retire the stapler, and (3) provides a sta- 
pler that reduces the chances of unnecessary tissue 
trauma, blood loss, inadequate hemostasis, and squan- 
dered time during surgery. 

[00211 According to a preferred embodiment of the & 
stapler of the present invention, there is provided a sta- 
pling instrument comprising an anvil frame having prox- 
imal and distal ends and a pair of lateral side portions 
that are each elongate in a longitucfinal direction and 
spaced to define a channel therebetween. The anvfl so 
frame has a handle portion generally adjacent the prox- 
imal end with first and second ends, and a jaw portion 
having anvil surfaces generally adjacent the distal end. 
The jaw portion includes surfaces defining an alignment 
aperture opening onto the anvil surfaces, and the anvil 35 
surfaces are positioned in a plane generally perpendic- 
ular to the longitudinal direction. 
[0022] An elongate manually movable handle or lever 
part having first and second ends is pivotal ty mounted at 
its second end to afford pivotal movement of the lever 40 
part relative to the anvil frame between a release posi- 
tion with the first end of the lever part being spaced from 
the first end of the handle portion and an actuation posi- 
tion with the lever part and tiie handle portion in closely 
spaced relationship. A biasing means (such as a coil 45 
spring mounted at one end to the anvil frame and at the 
other end to the lever part) biases the lever part toward 
the release position. Preferably the biasing means com- 
prises a coil spring mounted at one end to the anvil 
frame and at the other end to the lever part so 
[0023] A cartridge assembly having proximal and dis- 
tal ends is mounted in the channel between the lateral 
side portions for longitudinal movement relative to the 
anvil frame. The cartridge assembly comprises a car- 
tridge transporting member having first and second side ss 
portions that are each elongate in the longitudinal direc- 
tion and that are spaced to define a ram channel there- 
between. The first and second side portions have 



surfaces defining a cartridge groove generally adjacent 
the distal end of the cartridge assembly. 
[0024] The cartridge groove surfaces are adapted to 
releasabty receive a cartridge housing containing a plu- 
rality of staples disposed in rows positioned in opposi- 
tion to the anvil surfaces, and pusher means, such as a 
pusher, for pressing the staples within the cartridge 
housing against the anvil surfaces to engage and close 
the staples in tissue between the cartridge housing and 
the anvil surfaces. The pusher has a pair of edges and 
is positioned proximate the staples for movement 
between pre-fired and fired positions with the pusher 
adapted to move distally relative to the cartridge hous- 
ing when the stapler is fired. The cartridge housing also 
includes surfaces defining an alignment through pas- 
sage positioned in opposition to the alignment aperture 
and whose function will be described later. 
[0025] A means mounts the cartridge assembly for 
longitudinal movement relative to the anvil frame 
between a closed position with the cartridge housing 
and the anvil surfaces in closely spaced relationship, 
and an open position with the cartridge housing and the 
anvil surfaces spaced farther from each other than in 
the closed position. 

[0026] An elongate Tbar or "ram" is mounted in the 
ram channel between the first and second side portions 
for longitudinal movement relative to the cartridge trans- 
porting member and the anvil frame. The ram is 
adapted to engage and drive the pusher distally to fire 
the stapler when the cartridge housing the anvil sur- 
faces are in the closed position. 
[0027] An actuation means is present to initially move 
the cartridge assembly from the open to the closed 
position by a first movement of the lever part from the 
release to the actuation position and lor subsequently 
firing the stapler (L e. moving the ram distally relative to 
the cartridge transporting member to cause the pusher 
to eject the staples from the cartridge housing, to press 
the staples against the anvil surfaces and to engage 
and close the staples in tissues between the cartridge 
housing and the anvil jaw portion) by a second move- 
ment of the lever part from the release to the actuation 
position. Another biasing means (such as a coB spring 
connected between the anvil frame and the ram) biases 
the cartridge assembly from the closed to the open 
position. That biasing means preferably comprises a 
coil spring connected between the anvil frame and the 
ram. 

[0028] The actuation means preferably comprises a 
toggle joint linkage having an over center pivoting por- 
tion and first and second ends with the first end fixed to 
the anvil frame and with the second end connected to 
the cartridge transporting member. The over cento- piv- 
oting portion preferably has surfaces adapted to engage 
the lever part when the lever part is first moved from the 
release to the actuation position to move the toggle joint 
linkage from a retracted position past an in-line or cen- 
tered position with the toggle joint linkage generally 
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straight, to a slightly inverted (relative to the retracted 
position) extended position to drive the cartridge 
assembly from the open to the dosed positions. The 
actuation means also preferably includes means for 
retaining the cartridge assembly in the closed position 5 
against the bias of the coil spring that biases the car- 
tridge assembly from the closed to the open position. 
Preferably, such a means comprises a stop flange on 
the over center pivoting portion of the toggle joint link* 
age that prevents the toggle joint linkage from moving 
past the extended position. Alternatively such a means 
may comprise a stop surface located on a handle cover. 
[0029] The actuation means also preferably includes 
surfaces defining a cam shoulder surface on the ram, 
and a pawl having first and second ends and a cam sur- 
face generally adjacent the second end of the pawl, and 
means mounting the pawl on the lever part for move- 
ment between a first position with the cam surf ace gen- 
erally spaced from the cam shoulder surface on the ram 
and a second position with the cam surface engaged 
with the cam shoulder surface on the ram to afford firing 
of the stapler by driving the ram distally relative to the 
cartridge transporting member. Also preferably, the sta- 
pler further includes means, such as a torsion spring, for 
biasing the pawl toward the second position, and the 
ram has surfaces which are adapted to retain the pawl 
in the first position until the cartridge assembly is moved 
from the open to the closed position. 
[0030] Additionally, the stapler preferably further 
includes a release arm having a first end prvotally 
mounted to the proximal end of the anvil frame and a 
second engagement end. The release arm has surf 
aces adapted to engage the pawl and the toggle joint 
linkage to move the pawl from the second to the first 
position and to move the toggle joint linkage from the 
extended toward the retracted position to afford move* 
ment of the cartridge assembly from the closed to the 
open position under the bias of the means for biasing 
the cartridge assembly from the closed to the open 
position (e.g. the coil spring). 40 
[0031] The stapler according to the present invention 
also includes a means for sensing whether the stapler is 
loaded with a fired cartridge housing and for preventing 
the stapler from being closed or fired when loaded with 
the fired cartridge. 45 
[0032] In a first embodiment of a stapler according to 
the present invention, the means for preventing the car- 
tridge assembly from moving from the open to the 
closed position when the stapler is loaded with a spent 
cartridge housing comprises the anvil frame having sur- so 
faces defining a safety aperture opening into the surface 
of the anvil frame and having a bottom surface, and a 
locking pin having first and second ends. The locking 
pin is mounted within the safety aperture for movement 
between a free travel position with the first end of the ss 
locking pin abutting an edge of the pusher to afford a 
single, reciprocating movement of the cartridge assem- 
bly between the open and closed positions, and a block- 



ing position with the first end of the locking pin 
projecting beyond the safety aperture and into the path 
of the ram to prevent subsequent movement of the car- 
tridge assembly from the open to the closed position. A 
biasing means biases the locking pin toward the block- 
ing position. That biasing means preferably comprises a 
coil spring having a first end connected to the second 
end of the locking pin and a second end connected to 
the bottom surface of the safety aperture. 
[0033] In a second embodiment of stapler according 
to the present invention, the stapler includes a different 
means for preventing the cartridge assembly from mov- 
ing from the open to the closed position when the sta- 
pler is loaded with a cartridge housing with the pusher in 
a fired position comprising a locking notch in the car- 
tridge transport member of the cartridge assembly such 
that the locking pin engages with the surfaces of the 
locking notch to prevent movement of the cartridge 
assembly from the open to the closed position when the 
locking pin is in the blocking position. In the second 
embodiment, the locking pin engages the locking notch 
to prevent movement of the cartridge assembly rather 
than simply acting as an obstacle to the ram. 
[0034] In a third embodiment of stapler according to 
the present invention, the locking notch and/or the lock- 
ing pin have sloped or ramped camming surfaces to 
cam the locking pin toward the free travel position when 
the cartridge assembly initially moves from the open to 
the closed position. 

[0035] The three embodiments mentioned above may 
also include a safety guide member. The safety guide 
member comprises (1) a sleeve sfidably mounted on the 
anvil frame for longitudinal movement relative thereto 
and having proximal and distal ends, (2) a longitudinally 
extending alignment pin mounted on the distal end of 
the sleeve for movement between an alignment position 
with the pin passing through the cartridge housing align- 
ment through passage and extending into the alignment 
aperture and a release position with the alignment pin 
spaced from the alignment through passage and the 
alignment aperture, and (3) means for preventing the 
cartridge assembly from moving from the open to the 
closed positions unless the alignment pin is in the align- 
ment position, and for preventing the alignment pin from 
moving from the alignment position toward the release 
position when the cartridge assembly is in the closed 
position. 

[0036] The means for preventing the cartridge assem- 
bly from moving from the open to the closed positions 
unless the alignment pin is in the alignment position, 
and for preventing the alignment pin from moving from 
the alignment position toward the release position when 
the cartridge assembly is in the dosed position prefera- 
bly comprises surfaces defining a safety notch in the 
anvil frame, cartridge transport member and ram, and a 
safety gate having cam shoulder surfaces and surfaces 
defining a hole. The surfaces defining a safety notch in 
the anvil frame, cartridge transport member and ram 
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are aligned when the cartridge assembly is in the open 
position to define a continuous safety notch extending 
laterally across the stapler and are staggered when the 
cartridge assembly is in the dosed position. 
[0037] The safety gate is mounted adjacent the anvfl s 
frame for relative movement thereto between a latched 
position with the safety gate engaged with the surfaces 
defining the continuous safety notch to prevent relative 
movement between the cartridge assembly and the 
anvil frame, and an unlatched position with the safety w 
gate spaced from the safety notches to afford relative 
movement of the cartridge assembly and the anvfl 
frame between the open and closed positions. 
[0038] The safety guide member includes safety gate 
deactivating guides projecting proxi malty from the prcoc- 75 
imal end of the sleeve and through the safety gate hole. 
The guides are adapted to bias the safety gate toward 
the latched position when the alignment pin is in a posi- 
tion other than the alignment position and have cam 
surfaces at a proximal end adapted to engage the cam 20 
shoulder surfaces of the safety gate to drive the safety 
gate from the latched to the unlatched position when the 
alignment pin is moved to the alignment position. 
[0039] The means for preventing the alignment pin 
from moving from tfie alignment position toward the 2s 
release position when the cartridge assembly is in the 
closed position includes the safety gate deactivating 
guides having return cam surfaces generally opposite 
the cam surfaces adapted to engage surfaces on the 
safety gate to drive the safety gate from the unlatched so 
toward the latched position when the alignment pin is 
moved away from the alignment position, and surfaces 
on the cartridge transport member and ram adapted to 
engage the safety gate to prevent the return cam sur- 
faces from driving the safety gate from the unlatched ss 
position toward the latched position to thereby prevent 
the alignment pin from moving from the alignment posi- 
tion toward the release position when the cartridge 
assembly is in the closed position. 
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[0040] The present invention will be further described 
with reference to the accompanying drawing wherein 
like reference numerals refer to like parts in the several 4s 
views, and wherein: 

Figure 1 is a perspective view of the surgical sta- 
pling instrument according to the present invention; 
Figures 2 through 5 are enlarged first side views of so 
the surgical instrument of Figure 1 which sequen- 
tially illustrate the operation of the stapler wherein: 
Figure 2 shows the relative positions of the anvil 
frame and the cartridge assembly in an open posi- 
tion and has portions broken away to show details; ss 
Figure 3 illustrates the positions of the anvil frame 
and the cartridge assembly just after the cartridge 
assembly is moved to the closed position and has 



portions broken away to show details; 
Figure 4 shows the positions of the anvil frame and 
the cartridge assembly Just before the stapler is 
fired and has portions broken away to show details; 
Figure 5 illustrates the stapler just after the stapler 
is fired; 

Figure 6 is an enlarged bottom view or the surgical 
instrument of Figure 1 which has portions broken 
away to show details; 

Figure 7 is an enlarged sectional view of the stapler 
of Figure 1 taken approximately along line 7-7 of 
Figure 5; 

Figure 8 is an enlarged sectional view of the stapler 
of Figure 1 taken approximately along line 8-8 of 
Figure 2 and having portions broken away to show 



Figure 9 is an enlarged second side view of the star 
pier of Figure 1 having portions broken away to 
show details of an actuation mechanism; 
Figure 10 is an enlarged second side view of the 
stapler of Figure 1 having portions broken away to 
show details of an actuation mechanism and which 
illustrates the proximal end of the stapler; 
Figure 11 is an enlarged first side view of the sta- 
pler of Figure 1 having portions broken away to 
show details or an actuation mechanism; 
Figure 12 is an enlarged first side view or the cfistal 
end of the stapler of Figure 1 illustrating a pusher in 
a prewired position; 

Figure 13 is an enlarged first side view of the cfistal 
end of the stapler of Figure 1 illustrating a pusher in 
a fired position; 

Figure 14 is an enlarged sectional view of the sta- 
pler of Figure 13 taken approximately along line 14- 
14 of Figure 13 and having portions broken away to 
show details; 

Figure 15 is an enlarged first side view of a cfistal 
end of a second embodiment of surgical stapler 
according to the present invention whose proximal 
end is generally identical to the proximal end of the 
stapler of Figure 1 . and which illustrates a pusher in 
a prewired position; 

Figure 16 is an enlarged first side view of the cfistal 
end of the stapler of Figure 15 illustrating a pusher 
in a fired position; 

Figure 17 is an enlarged sectional view of the sta- 
pler of Figure 1 5 taken approximately along line 1 7- 
17 of Figure 16 and having portions broken away to 
show details; 

Figure 18 is an enlarged perspective view of the 
stapler of Figure 1 having portions broken away to 
show detail and showing a safety gate in a latched 
position; 

Figure 1 9 is a sectional view of the stapler of Figure 
1 taken approximately along line 19-1 9 of Figure 9; 
Figure 20 is an enlarged first side view of a cfistal 
end of a third embodiment of surgical stapler 
according to the present invention whose proximal 
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end is generally identical to the proximal end of the 
stapler of Figure 1, with portions broken away to 
shown details of a ramped pin ami locking notch, 
illustrating a pusher in a prewired position; and 
Figure 21 is an enlarged f irst side view of the distal 
end of the stapler of Figure 20 illustrating a pusher 
in a fired position. 

Detailed Description 

[0041] Referring new to Rgures 1 through 14 of the 
drawing, there is shown a first embodiment of surgical 
stapling instrument according to the present invention, 
generally designated by the reference numeral 10. 
[0042] Generally the surgical stapling instrument 10 
comprises an anvil frame 12 having proximal 14 and 
distal 16 ends and a pair of lateral side portions 17 and 
1 8 that are each elongate in a longitudinal direction and 
spaced to define a channel therebetween. The anvil, 
frame 1 2 has a handle portion 19 generally adjacent the 
proximal end 14 with f irst 20 and second 21 ends, and a 
jaw portion 22 having anvjl surfaces 23 generally adja- 
cent the distal end 16. The anvil surfaces 23 are spe- 
cially shaped and are positioned in a plane generally 
perpendicular to the longitufinal direction. The jaw por- 
tion 22 includes surfaces defining an alignment aper- 
ture 15 opening onto the anvil surfaces 23, the function 
of which will be described later. 
[0043] A handle housing 24 is attached to the anvil 
frame 12 and may be constructed from any suitable 
, material such as but not limited to a polymeric material 
such as nylon, polypropylene, high density polyethyl- 
ene, acryionitrile butadiene styrene (ABS), polyetherirrv 
ide, polystyrene, acetal or polycarbonata 
[0044] An elongate manually movable handle or lever 
part 25 (see Figure 9) having first 26 and second 27 
ends is pivotally mounted at its second end 27 to the 
anvil frame 12 by means such as a pin 28. A handle 
cover 29 is attached to the lever part 25 and may be 
constructed from any suitable material such as but not 
limited to a polymeric material similar to the material 
used to construct the handle housing 24. The handle 
cover 29 and the handle housing 24 are shaped to 
afford convenient, efficient manual grasping of the sta- 
pler 10 and may be snap fit to the stapler 10 (ag. the 
lever part 25 and anvil frame 12 respectively). 
[0045] The lever part 25 is connected to the anvil 
frame 12 at a position generally adjacent the second 
end 21 of the handle portion 19. The pin 28 mounts the 
handle part 25 and handle cover 29 to the anvil frame 
12 to afford pivotal movement of the lever part 25 rela- 
tive to the anvil frame 12 between a release position 
(Rgures 1, 2 and 4) with the first end 26 of the lover part 
25 spaced from the first end 14 of the handle portion 19 
and an actuation position (Rgures 3 and 5) with the 
lever part 25 and the handle portion 19 in closely 
spaced relationship. A biasing means biases the lever 
part 25 toward the release position. Preferably, the bias- 



ing means comprises an extension coil spring 30 
mounted at one end to the anvil frame 12 and at the 
other end to the lever part 25. 
[0046] A cartridge assembly 32 having proximal 33 

5 and distal 34 ends is mounted in the channel between 
the lateral side portions 1 7 and 1 8 for longitudinal move- 
ment relative to the anvil frame 12. The cartridge 
assembly 32 comprises a cartridge transporting mem- 
ber 35 having first 36 and second 37 side portions that 

10 are each elongate in the longitudinal direction and that 
are spaced to define a ram channel therebetween. The 
first and second side portions 36 and 37 have surfaces 
defining a cartridge groove 38 generally adjacent the 
distal end 34 of the cartridge assembly 3^ The car- 

is tridge groove surfaces 38 are adapted to releasabiy 
receive a cartridge housing 40. 
[0047] The cartridge housing 40 includes a plurality of 
staples 41 disposed in rows oriented in planes generally 
perpendicular to the longitudinal direction and pos»- 

20 toned in opposition to the anvil surfaces 23, and manu- 
ally activatable means, such as a pusher 42, for 
pressing the staples 41 within longitudinal slots 46 in the 
cartridge housing 40 against specially shaped anvil sur- 
faces 23 to engage and dose the staples 41 in tissue 

55 between the cartridge housing 40 and the anvil surfaces 
23. The pusher 42 has a pair of edges 43 and is posi- 
tioned proximate the staples 41 for movement between 
prewired (Rgure 1 2) and fired (Figure 1 3) positions with 
the pusher 42 adapted to move distalfy relative to the 

30 cartridge housing 40 when the stapler 10 is fired. 
[0048] The cartridge housing 40 also has surfaces 
defining a dose fitting hole or alignment through pas- 
sage 58 positioned in opposition to the alignment aper- 
ture 15 in the anvil frame 12. The alignment through 

35 passage 58 and the alignment aperture 1 5 may be gen- 
erally cylindrical and coaxial and perform a function to 
be described later. 

[0049] A means such as pins 44 and grooves 45 
mounts the cartridge assembly 32 for longitudinal 

40 movement relative to the anvil frame 12 between a 
dosed position (Rgures 3, 4 and 5) with the cartridge 
housing 40 and the anvil surfaces 23 in closely spaced 
relationship, and an open position (Rgures 1 and 2) with 
the cartridge housing 40 and the anvil surfaces 23 

45 spaced farther from each other than in the dosed posh 
tion. 

[0050] An elongate T-bar or ram 48 is mounted in the 
ram channel between the first and second side portions 
36 and 37 of the cartridge transport member 35 for ton- 

so gitudinal movement relative to the cartridge transporting 
member 35 and the anvil frame 1 2. The T-bar or ram 48 
is adapted to engage the pusher 42 to drive the pusher 
42 distalfy to eject the staples 41 from the cartridge 
housing 40, to press the staples 41 against the specially 

55 shaped anvil surfaces 23 and to engage and dose the 
staples 41 in tissues between the cartridge housing 40 
and the anvil jaw portion 22 when the cartridge housing 
40 and the anvil surfaces 23 are in the dosed position. 
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[0051] Rgures 2 through 5 sequentially illustrate the 
operation of the stapler 10. An actuation means 50 
operable in a first movement of the lever part 25 from 
the release to the actuation position initially moves the 
cartridge assembly 32 from the open to the closed posi- 
tion (Figure 2 and 3). The actuation means 50 is opera- 
ble in a second movement (Figures 4 and 5) of the lever 
part 25 from the release to the actuation position to sub- 
sequently fire the stapler 10 (e.g. the actuation means 
50 drives the ram 48 distaily relative to the cartridge 
transporting member 35 to engage and move the 
pusher 42 distaily to eject the staples 41 from the car- 
tridge housing 40, to press the staples 41 against the 
anvQ surfaces 23 and to engage and dose the staples 
41 in tissues between the cartridge housing 40 and the 
anvil jaw portion 22). A means such as a coil spring 51 
connected between the anvil frame 12 and the ram 48 
bias the cartridge assembly 32 from the closed to the 
open position and is temporarily overcome by the actu- 
ation means 50. 

[0052] The actuation means 50 preferably comprises 
a toggle joint linkage 52 having an over center pivoting 
portion 53 and first 54 and second 55 ends with the first 
end 54 pivotally mounted to the anvil frame 12 by pin 56 
and with the second end 55 pivotally connected to the 
cartridge transporting member 35 by a pin 57. The over 
center pivoting portion 53 preferably has surfaces 
adapted to engage cooperable surfaces on the lever 
part 25 when the lever part 25 is first moved from the 
release to the actuation position to move the toggle joint 
linkage 52 from a retracted position (see Figures 1 and 
2 with the cartridge assembly 32 in the open position) 
past an in-line or centered position with the toggle joint 
linkage generally straight, to an extended position (Fig- 
ures 3. 4, 5 and 10) with the toggle joint linkage 52 being 
slightly bent in a cfirection inverted relative to the 
retracted position. Movement of the toggle joint linkage 
52 from the retracted to the extended position drives the 
cartridge assembly 32 from the open to tire closed posi- 
tions. 

[0053] The aeration means also preferably includes 
means for retaining the cartridge assembly 32 in the 
closed position against the bias of the coil spring 51 tor 
biasing the cartridge assembly 32 from the closed to the 
open position. Preferably, such a means comprises a 
stop flange 66 on the over center pivoting portion 53 of 
the toggle joint linkage 52. The stop flange 66 is 
adapted to engage surfaces on the toggle joint linkage 
52 to prevent the toggle joint linkage 52 from moving 
past the extended position. Alternatively such a means 
may comprise a stop surface located on the handle 
housing 24. Also, a relatively weak torsion spring (not 
shown) may be mounted on the over center pivoting 
portion 53 of the toggle joint linkage 52 to bias the tog- 
gle joint linkage 52 toward the extended position and to 
prevent the cartridge assembly from accidentally open- 
ing when the handle lever 15 is moved from the actua- 
tion to the release position just after firing the stapler 10. 



[0054] The actuation means 50 preferably includes 
surfaces defining a cam shoulder surface 49 on the ram 
48, and a pawl 60 having first 61 and second 62 ends 
and a cam surface 63 generally adjacent the second 

s end 62. A means such as pin 64 mounts the pawl 60 on 
the lever part 25 tor movement between a first position 
(Rgures 2, 3 and 9) with the cam surface 63 spaced 
from the cam shoulder surface 49 on the ram 48 and a 
second position (Figures 4, 1 0 and 1 1 ) with the cam sur- 

10 face 63 engaged with the cam shoulder surface 49 on 
the ram 48 to afford firing of the stapler 1 0 by driving the 
ram 48 distaily relative to the cartridge transporting 
member 35 when the cartridge assembly 32 is in the 
closed position. Also preferably, the stapler 10 further 

15 includes means for biasing the pawl toward the second 
position such as torsion spring 65, and the ram 48 has 
sliding surfaces 47 adapted to retain the pawl 60 in the 
first position until the cartridge assembly 32 is moved 
from the open to the ciesed position. 

20 [0055] Additionally, the stapler 10 includes a release 
arm 70 having a first end pivotally mounted to the prox- 
imal end 14 of the anvil frame 12 by pin 56 and a second 
end connected to manually activatable release button 
72 extending laterally from the handle housing 24. The 

25 release arm 70 has surfaces 73 adapted to engage 
shoulder portions or "pin" 67 of the pawl 60 and laterally 
inwardly projecting surfaces (not shown) adapted to 
engage the over center portion 53 of the toggle joint 
linkage 52 to initially move the pawl 60 from the second 

30 toward the first position and to then move the toggle 
joint linkage 52 from the extended toward the retracted 
position to afford movement of the cartridge assembly 
32 from the closed to the open position under the bias of 
spring 51. 

35 [0056] The function of the alignment through passage 
58 and the alignment aperture 15 will now be desenbed 
relative to the function of a safety guide member 88 
comprising a sleeve 89 having proximal and distal ends. 
The sleeve 89 is slkJaWy mounted on the anvil frame 12 

40 for longitudinal movement relative thereto. A longitudi- 
nally extending alignment or retention pin 90 is mounted 
on the distal end of the sleeve 89 for movement 
between an alignment position (Rgures 3, 4 and 5) with 
the alignment pin 90 passing through the cartridge 

45 housing alignment through passage 58 and extending 
into the alignment aperture 15 to position the rows of 
staples 41 relative to the specially shaped surfaces 23 
on the anvil frame 1 2 to afford a more precisely control- 
led formation of fired staples and to prevent tissue from 

50 escaping from between the cartridge housing 40 and 
the anvil surfaces 23 when the cartridge assembly 32 is 
moved to the closed position, and a release position 
(Figures 1 and 2) with the alignment pin 90 spaced from 
the alignment through passage 58 and the alignment 

55 aperture 15 to afford removal and replacement of the 
cartridge housing with a new cartridge housing. 
[0057] In the alignment position, the alignment pin 90 
is adapted to position the rows of staples 41 relative to 
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the specially shaped surfaces 23 on the anvil frame 12 
to afford a more precisely controlled formation of fired 
staples and to prevent tissue from escaping from 
between the cartridge housing 40 and the anvO surfaces 
23 when the cartridge assembly 32 is moved to the s 
closed position. 

[0056] There may also be present means 94 for pre- 
venting the cartridge assembly 32 from moving from the 
open to the closed position unless the alignment pin 90 
is In the alignment position, and for preventing the align- 
ment pin 90 from moving from the alignment position 
toward the release position when the cartridge assem- 
bly 32 is in the closed position comprising surfaces 
defining a safety notch 92 in the cartridge assembly 32 
(including both the ram 46 and the cartridge transport 
member 35) and the anvil frame 12. 
[0059] The surfaces defining a safety notch 92 in the 
anvO frame 1 2, cartridge transport member 35 and ram 
46 are aligned when the cartridge assembly 32 is in the 
open position to define a continuous safety notch (Fig- 
ures 2, 9, 18 and 19) extending laterally across the sta- 
pler 10 and are staggered (see Figures 3, 4 and 10) 
when the cartridge assembly 32 is in the closed posi- 
tion. 

[0060] The means 94 includes a safety gate 95 (Fig- 
ures 18 and 19) having cam shoulder surfaces 85 and 
return; cam surfaces 8 generally opposite the cam sur- 
faces 85. The safety gate 95 includes surfaces defining 
a safety gate hole 87. The safety gate 95 is mounted 
adjacent the anvil frame 12 for relative movement 
thereto between a latched position (Figure 2) with the 
safety- gate 95 engaged with the surfaces defining the 
contiguous safety notch 92 to prevent relative move- 
ment between the cartridge assembly 32 and the anvil 
frame 12 when the cartridge assembly 32 is in the open 
position, and an unlatched position (Figures 3/ 4 and 9) 
with the safety gate 95 spaced from the safety notch 92 
to afford relative longitudinal movement of the cartridge 
assembly 32 and the anvil frame 12 between the open 
and closed positions. The handle housing 24 includes 
guide surfaces defining a slot 77 that affords reciprocat- 
ing movement of the safety gate 95 between the latched 
and unlatched positions. 

[0061] As part of the means 94, the safety guide mem- 
ber 86 includes safety gate deactivating guides 98 pro- 
jecting proximally from the proximal end of the sleeve 89 
and through the safety gate hole 87. Return cam sur- 
faces 8 of the guides 98 bias the safety gate 95 toward 
the latched position when the alignment pin 90 is in a 
position other than the alignment position. The cam sur- 
faces 99 at a proximal end of the guides 98 are adapted 
to engage the cam shoulder surfaces 85 of the safety 
gate 95 to drive the safety gate 95 from the latched to 
the unlatched position when the alignment pin 90 is 
moved to the alignment position. Surfaces 7 (Figure 1 8) 
on the cartridge transport member 35 and ram 48 are 
adapted to engage the "top" of the safety gate 95 to pre- 
vent the return cam surfaces 8 from driving the safety 



gate 95 from the unlatched position toward the latched 
position when the cartridge assembly is in the closed 
position. Thus, once the alignment pin 90 is moved to 
the aligned position, the means 94 also prevents the 
alignment pin 90 from moving from the alignment posi- 
tion toward the release position when the cartridge 
assembly 32 is in the closed position. 
[0062] The stapler 1 0 according to the present inven- 
tion also includes a means preventing the cartridge 
assembly from moving from the open to the closed posi- 
tion unless the stapler 10 is loaded with a ready-to-fire 
staple cartridge. 

[0063] As best seen in Figures 12 though 14, a first 
embocfiment of a stapler 10 according to the present 
invention may comprise a means for preventing the car- 
tridge assembly 32 from moving from the open to the 
closed position when the stapler 10 is loaded with a car- 
tridge housing 40 having a pusher 42 in a fired position. 
Suet) a means prevents approximation and clamping of 
living tissue between anvil (e.g. 23) and cartridge (eg. 
40) components of the stapler 1 0 when the stapler 1 0 is 
loaded with a spent stapler cartridge, and prevents firing 
of the stapler 1 0 when the stapler is loaded with a spent 
stapler cartridge 

[0064] Figures 12 through 14 illustrate a stapler 10 
wherein the means for preventing the cartridge assem- 
bly 32 from moving from the open to the closed position 
comprises the anvil frame 1 2 having surfaces defining a 
safety aperture 81 opening into the surface of the anvil 
frame 12 and having a bottom surface, and a locking 
plate or pin 82 having first 83 and second 84 ends. The 
locking pin 82 is mounted within the safety aperture 81 
for movement between a free travel position (Figure 1 2) 
with the first end 83 of the locking pin 82 generally abut- 
ting an edge 43 of the pusher 42 to afford a single, 
reciprocating movement of the cartridge assembly 32 
between the open and closed positions, and a blocking 
position (Figure 13) with the first end 83 of the locking 
pin 82 projecting beyond the safety aperture 81 and into 
the path of the ram 48 to prevent movement of the car- 
tridge assembly 32 from the open to the closed position. 
A biasing means biases the locking pin 82 toward the 
blocking position. That biasing means preferably com- 
prises a coil spring 86 having a first end connected to 
the second end 84 of the locking pin 82 and a second 
end connected to the bottom surf ace of the safety aper- 
ture 81. 

OPERATION 

[0065] The operation of the present invention may 
now be described with reference to the stapler 10. Fig- 
ures 2 through 5 sequentially illustrate the operation of 
the stapler 10. 

[0066] Figure 2 illustrates the relative positions of the 
anvil frame 12 and the cartridge assembly 32 in an open 
position. Typically the stapler 10 may be positioned 
adjacent the tissue to be stapled, and the alignment pin 
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90 is then moved from the release position (Figure 2) to 
the alignment position (Figures 3, 4 and 5) by moving, 
the sleeve 89 dstaily. When the alignment pin 90 is 
located in the alignment position, the cam surfaces 99 
move the safety gate 95 to the unlatched position to 
afford relative movement between the cartridge assem- 
bly 32 and the anvfl frame 12. 
[0087] In the alignment position, the alignment pin 90 
passes through the cartridge housing alignment 
through passage 58 and extends into the alignment 
aperture 1 5 to orient and position the rows of staples 41 
relative to the specially shaped surfaces 23 on the anvil 
frame 12 to afford a more precisely controlled formation 
of fired staples. Placing the alignment pin 90 in the 
alignment position also prevents tissue from escaping 
from between the cartridge housing 40 and the anvil 
surfaces 23 when the cartridge assembly 32 is moved 
to the closed position. 

[0068] Figure 3 illustrates the positions of the anvil 
frame 12 and the cartridge assembly 32 just after the 
cartridge assembly 32 is moved to the closed position 
by a first movement of the lever part 25 from the release 
position to the actuation position, after which the cofl 
spring 30 returns the lever part 25 to the release posh 
tion shown in Figure 4. When the cartridge assembly is 
in the closed position, the surfaces 7 (Figure 18) on the 
cartridge transport member 35 and ram 48 are adapted 
to engage the "top" of the safety gate 95 and prevent the 
return cam surfaces 8 from driving the safety gate 95 
from the unlatched position toward the latched position. 
Thus, once the alignment pin 90 is moved to the aligned 
position as shown in Figure 3, the means 94 also pre- 
vents the alignment pin 90 from moving from the align- 
ment position toward the release position when the 
cartridge assembly 32 is in the closed position. This fea- 
ture prevents a user from (1) clamping the stapler 10 on 
the tissue to be stapled and (2) thereafter moving the 
alignment pin 90 from the alignment position. 
[0069] Figure 4 shows the positions of the anvil frame 
1 2 and the cartridge assembly 32 just before the stapler 
10 is fired. After the cartridge assembly 32 is moved 1o 
the closed position, the pawl 60 moves to the second 
position with the cam surface 63 generally engaged with 
the cam shoulder surface 49 of the ram 48. In this posi- 
tion, the stapler 10 is ready to be fired. A second move- 
ment of the lever part 25 from the release position to the 
actuation position (Figure 5) causes the ram 48 to move 
distally relative to the cartridge transport member 35 
and the anvil frame 12, which drives the pusher 42 dis- 
tally to eject the staples 41 from the cartridge housing 

40 to press the staples 41 against the specially shaped 
anvil surfaces 23 and to engage and close the staples 

41 in tissues between the cartridge housing 40 and the 
anvil jaw portion 22. 

[0070] Once the cartridge assembly 32 is moved to 
the closed position, the spring 51 biases the cartridge 
assembly toward the open position but is prevented 
from moving the cartridge assembly 32 to the open 



position by engagement between a stop flange 66 of the 
toggle joint linkage 52 with another portion of the toggle 
joint linkage 52 generally adjacent the over center pivot- 
ing portion 53. Optionally, engagement between the 

5 toggle joint linkage 52 and surfaces on the handle hous- 
ing 24 may prevent further movement of the toggle joint 
linkage 52. A torsion spring (hot shown) prevents the 
toggle joint linkage from accidentally "popping-up" or 
returning to the retracted position when the stapler 10 is 

io fired. 

[0071] After the stapler 1 0 is fired, the user may con- 
trol the return of the cartridge assembly 32 to the open 
position by moving manually activatable release button 
72 "upward" to engage surfaces 73 of release arm 70 

75 with shoulder portions or pin 67 of the pawl 60 and to 
engage laterally inwardly projecting surfaces (not 
shown) on the arm 70 with the over center portion 53 of 
the toggle joint linkage 52 to move the pawl 60 from the 
second toward the first position and to move the toggle 

20 Joint linkage 52 from the extended toward the retracted 
position against the bias of the torsion spring (not 
shown). Such a movement of the release arm 70 allows 
the spring 51 to return the cartridge assembly 32 to the 
open position. 

25 [0072] Once the cartridge assembly 32 is moved to 
the open position, the return cam surfaces 8 are free to 
drive the safety gate 95 into engagement with the safety 
notch 92 to prevent the cartridge assembly 32 from 
moving from the open to the closed position unless the 

30 alignment pin 90 is again moved to the alignment posi- 
tion. Thus this feature operates continuously; even if the 
stapler is subsequently reused in the same patient 
[0073] As best seen in Figure 13, after the stapler 10 
is fired and the cartridge assembly 32 is moved to the 

35 open position, the pusher 42 is located closer to the car- 
tridge housing 40 than in the prewired position so that 
the second end of pin 82 no longer engages the edge 
43 of pusher 42. Thus after the ram 48 moves back to 
the open position, the spring 86 biases the pin 82 from 

40 the free-travel to the blocking position with the first end 
83 of the locking pin 82 projecting beyond the safety 
aperture 81 and into the path of the ram 48 to thereby 
prevent movement of the cartridge assembly 32 from 
the open to the closed position, it should be pointed out 

46 that the pin 82 will not only prevent the stapler 10 from 
f faing when loaded with a spent cartridge, but will also 
prevent the firing of the stapler 10 when the stapler is 
not loaded with a cartridge housing 40 at all. 
[0074] Also, the pin 82 prevents firing of the stapler 10 

so should the fired cartridge housing be replaced with 
another fired cartridge, since the edge portion of the 
pusher of the fired cartridge would not be able to move 
the pin 82 from the blocking to the free-travel position. 
The stapler 10 can be retired only by replacing the fired 

55 cartridge housing with an unfired or ready-to-fire car- 
tridge housing 40 having an edge surface 43 of the 
pusher 42 in the proper position to move the pin 82 to 
the free-travel position. 
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[0075] ft should be noted that the mechanical advan- 
tage provided by the toggle joint linkage 52 is at its min- 
imum when the cartridge assembly 32 is in the open 
position and generally increases as the cartridge 
assembly 32 moves toward the closed position. Thus, it s 
is important to prevent the cartridge assembly 32 from 
moving from the open toward the closed position to 
thereby minimize the shear force transmitted through 
the toggle joint linkage 52 to the pin 82. 
[0076] Figures 15 through 17 illustrate a second w 
embodiment of surgical stapler generally designated by 
the reference character 100 which has many parts that 
are essentially the same as the parts of the stapler 10 
and which have been identified by the same reference 
numeral to which the suffix "A" has been added. Like the 1 s 
stapler 10, the stapler 100 includes comprises an anvil 
frame 12A having proximal and distal 16A ends and a 
pair of lateral side portions 17A and 18A that are each 
elongate in a longitudinal direction and spaced to define 
a channel therebetween. The anvfl frame 12A has a so 
handle portion (not shown but generally identical to the 
handle 19 of stapler 10) generally adjacent the proximal 
end with first and second ends, and a jaw portion 22A 
having specially shaped anvil surfaces 23A generally 
adjacent the distal end 16 A. The anvil surfaces 23A are 25 
positioned in a plane generally perpendicular to the lon- 
gitudinal direction, The jaw portion 22A includes sur- 
faces defining an alignment aperture 15A opening onto 
the anvil surfaces 23 A. 

[0077] Like the stapler 10, the stapler 100 includes a 30 
cartridge assembly 32A having proximal and cpstal 34A 
ends that is mounted in the channel between the lateral 
side portions 17A and 18A for longitudinal movement 
relative to the anvil frame 1 2A. The cartridge assembly 
32A comprises a cartridge transporting member 35A 3$ 
having first and second side portions that are each elon- 
gate in the longitudinal direction and that are spaced to 
define a ram channel therebetween. The first and sec- 
ond side portions have surfaces defining a cartridge 
groove 38A generally adjacent the distal end 34A of the 40 
cartridge assembly 32A. The cartridge groove surfaces 
38A are adapted to releasably receive a cartridge hous- 
ing 40 A. 

[0078] The cartridge housing 40 A includes a plurality 
of staples 41 A disposed in rows oriented in planes gen- 46 
erally perpendicular to the longitudinal direction and 
positioned in opposition to the anvil surfaces 23 A, and 
manually activatable means, such as a pusher 42A, for 
pressing the staples 41 A within longitudinal slots in the 
cartridge housing 40A against the specially shaped so 
anvil surfaces 23A to engage and close the staples 41 A 
in tissue between the cartridge housing 40A and the 
anvil surfaces 23A. The pusher 42A has a pair of edges 
43A and is positioned proximate the staples 41A for 
movement between pre-fired (Figure 1 5) and fired (Fig- ss 
ure 16) positions with the pusher 42A adapted to move 
distally relative to the cartridge assembly 32A when the 
stapler 100 is fired. The cartridge housing 40 A also has 



surfaces defining a close fitting hole or alignment 
through passage positioned in opposition to the align- 
ment aperture 15A in the anvil frame 12A. The align- 
ment through passage and the alignment aperture 15A 
may be generally cylindrical and coaxial. 
[0079] An elongate T-bar or ram 48A is mounted in the 
ram channel between the first and second side portions 
of the cartridge transport member 35A for longitudinal 
movement relative to the cartridge transporting member 
35A and the anvil frame 12A. The T-bar or ram 48A is 
adapted to drive the pusher 42A distally to eject the sta- 
ples 41 A from the cartridge housing 40 A to press the 
staples 41 A against the specially shaped anvil surfaces 
23A and to engage and close the staples 41 A in tissues 
between the cartridge housing 40A and the anvfl jaw 
portion 22A when the cartridge housing 40A the anvil 
surfaces 23A are in the dosed position. 
[0080] Unlike the stapler 10, the stapler 100 includes 
a different means 102 for preventing the cartridge 
assembly 32A from moving from the open to the dosed 
position when the stapler 100 is loaded with a cartridge 
housing 40A with the pusher 42A in a fired position. Like 
the means 80, the means 102 prevents approximation 
and damping of living tissue between anvil (e.g. 23A) 
and cartridge (ag. 40A) components of the stapler 100 
when the stapler 100 is loaded with a spent stapler car- 
tridge, and prevents firing of the stapler 100 when the 
stapler 100 is loaded with a spent stapler cartridga 
[0081 ] The means 102 comprises the anvil frame 1 2A 
having surfaces defining a safety aperture 103 opening 
into the surface of the anvil frame 12A and having a bot- 
tom surface, a locking notch 110 in the cartridge trans- 
port member 35A of the cartridge assembly 32A, and a 
locking plate orpin 104 having first 105 and second 106 
ends. 

[0082] The locking pin 104 is mounted within the 
safety aperture 103 for movement between a free travel 
position (Figure 15) with the first end 105 of the locking 
pin 104 generally abutting an edge 43A of the pusher 
42A and spaced from the locking notch 110 to afford a 
single, redprocating movement of the cartridge assem- 
bly 32A between the open and dosed positions, and a 
blocking position (Figure 16) with the first end 1 05 of the 
locking pin 104 projecting beyond the safety aperture 
103 and engaged with the surfaces of the locking notch 
1 10 to prevent movement of the cartridge assembly 32A 
from the open to the dosed position. Biasing means, 
such as a coil spring 109 having a first end connected to 
the second end 106 of the locking pin 1 04 and a second 
end connected to the bottom surface of the safety aper- 
ture 103, biases the locking pin 104 toward the blocking 
position. 

[0083] Figures 20 and 21 illustrate a third embodiment 
of surgical stapler according to the present invention 
generally designated by the reference character 200 
which has many parts that are essentially the same as 
the parts of the stapler 100 and which have been identi- 
fied by the same reference numeral to which the suffix 
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"B n has been added. Like the stapler 100, the stapler 
200 includes comprises an anvil frame 12B which is 
elongate in a longitudinal direction. The anvil frame 12B 
has a handle portion (not shewn but generally identical 
to the handle 19 of stapler 10), and a jaw portion 22B 
having specially shaped anvil surfaces (not shown but 
generally identical to the anvil surfaces 23 and 23A). 
The anvil surfaces are positioned in a plane generally 
perpendicular to the longitudinal direction. The jaw por- 
tion 22B includes surfaces defining an alignment aper- 
ture opening onto the anvil surfaces. 
[0084] Like the stapler 100, the stapler 200 includes a 
cartridge assembly 32B that is mounted for longitudinal 
movement relative to the anvil frame 12B. The cartridge 
assembly 32B comprises a cartridge transporting mem- 
ber 35B surfaces defining a cartridge groove generally 
adjacent a distal end of the cartridge assembly 32a 
The cartridge groove surfaces are adapted to releasa- 
biy receive a cartridge housing (not shown but generally 
identical to the cartridge housings 40 and 40A). 
[0085] The cartridge housing includes a plurality of 
staples (not shown but generally identical to the staples 
41 and 41) disposed in rows oriented in planes gener^ 
ally perpendicular to the longitudinal direction and posi- 
tioned in opposition to the anvil surfaces and manually 
activatable means, such as a pusher 42B, for pressing 
the staples within longitudinal slots in the cartridge 
housing against the specially shaped anvil surfaces to 
engage and dose the staples in tissue between the car- 
tridge housing and the anvil surfaces. 
[0086] The pusher 42A has a pair of edges 43B and is 
positioned proximate the staples for movement between 
pre-fired (Figure 20) and fired (Figure 21) positions with 
the pusher 42B adapted to move distally relative to the 
cartridge assembly 32B when the stapler 200 is fired. 
[0087] The cartridge housing also has surfaces defin- 
ing a close fitting hole or alignment through passage 
positioned in opposition to an alignment aperture in the 
anvil frame 12B. The alignment through passage and 
the alignment aperture may be generally cylindrical and 
coaxial. 

[0088] An elongate T-bar or ram 48B is mounted in the 
ram channel between the first and second side portions 
of the cartridge transport member for longitudinal move- 
ment relative to the cartridge transporting member and 
the anvil frame 12B. The T-bar or ram 48B is adapted to 
drive the pusher 42B distally to eject the staples from 
the cartridge housing to press the staples against the 
specially shaped anvil surfaces and to engage and 
close the staples in tissues between the cartridge hous- 
ing and the anvil jaw portion 22B when the cartridge 
housing the anvil surfaces are in the closed position. 
[0089] Unlike the stapler 100, the stapler 200 includes 
a different means 202 for preventing the cartridge 
assembly 32B from moving from the open to the closed 
position unless the stapler 200 is loaded with a ready- 
to-fire cartridge housing. Like the means 102, the 
means 202 prevents approximation and damping of liv- 



ing tissue between anvil and cartridge components of 
the stapler 200 when the stapler 200 is unloaded or 
loaded with a spent stapler cartridge, and prevents firing 
of the stapler 200 when the stapler 200 is unloaded or 

5 loaded with a spent stapler cartridge. 

[0090] Also like the means 102, the means 202 com- 
prises the anvil frame 12B having surfaces defining a 
safety aperture 103B opening into the surface of the 
anvil frame 12B and having a bottom surface. Unlike the 

10 means 102, the means 202 includes a locking notch 
210 in the cartridge transport member of the cartridge 
assembly 32B having sloped surfaces 220, and a lock- 
ing plate or pin 204 having first 205 and second 206 
ends with a ramped camming surface 230 generally 

75 adjacent the first end 205. 

[0091] The locking pin 204 is mounted within the 
safety aperture 103B for movement between a free 
travel position (Figure 20) with the first end 205 of the 
locking pin 204 generally abutting an edge of the pusher 

20 42B and spaced from the locking notch 210 to afford a 
single, redprocating movement of the cartridge assem- 
bly 32B between the open and closed positions, and a 
blocking position (Figure 16) with the first end 205 of the 
locking pin 204 projecting beyond the safety aperture 

6 103B and engaged with the surfaces of the locking 
notch 21 0 to prevent movement of the cartridge assem- 
bly 32B from the open to the dosed position. 

[0092] Biasing means such as a cofl spring 109B hav- 
ing a first end connected to the second end 206 of the 

30 locking pin 204 and a second end connected to the bot- 
tom surface of the safety aperture 103B biases the lock- 
ing pin 204 toward the blocking position. 
[0093] Optionally, either the locking notch 210 and/or 
the locking pin 204 may have sloped or ramped cam- 

35 ming surfaces to cam the locking pin 204 to the free 
travel position when the cartridge assembly initially 
moves from the open to the dosed position, but which 
does not cam the locking pin 204 to the free-travel posi- 
tion when the stapler is unloaded or when the stapler is 

40 loaded with a staple cartridge other than a ready-to-fire 
• staple cartridge. 

[0094] The means 202 is believed to provide a mech- 
anism which is easier to construct than the means 102 
as the sloped surfaces 220 and the ramped camming 

45 surface 230 are believed to be less sensitive to individ- 
ual part differences or tolerances, in for example, the 
relative positions of the cartridge housing 40B, the car- 
tridge transport member 35B and the edge 43B of the 
pusher 42B. 

so [0095] The present invention has now been descrtoed 
with reference to several embodiments thereof. It will be 
apparent to those skilled in the art that many changes 
can be made in the embodiment descrtoed without 
departing from the scope of the present invention. For 

55 example, the pin 82 and the spring 86 may be replaced 
with a plastic part with an integrally molded spring. Also, 
the pin 104 may be adapted to engage a slot (not 
shown) in the cartridge housing 40A rather than the 
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locking notch 110 in the cartridge assembly 32. Addi- 
tionally, the means 94 could be completely eliminated 
from the stapler 10 according to the present invention, 
and the anvil frame 12 and the cartridge assembly 32 
may be constructed from any suitable material such as 5 3. 
but not limited to a metal or plastic material. Moreover, 
the locking plate or pins 82 v 104, 204 may be con- 
structed from any suitable, tough material such as metal 
or plastic and may have arcuate portions (not shown) 
adjacent their ends which are adapted to engage the 10 
edge (e.g. 43B) of the pusher. The arcuate edges cam 
the pins toward the free travel position when the stapler 
is loaded with an unfired cartridge and the cartridge 
assembly initially moves toward the closed position. 

15 

Claims 

1. A surgical stapler comprising: 

an elongate anvil including anvil surfaces (23) 20 
in a plane generally perpendicular to the direc- 
tion of elongation of said anvil; 4. 
a frame (1 2) which mounts the anvil; 
a cartridge assembly (32) movable relative to 
said anvil and frame (12) between an open 2s 
position with the cartridge assembly (32) 
spaced from said anvil surfaces (23) and a 
closed position with said cartridge assembly 
(32) and said anvil surfaces (23) in closely 
spaced relationship; 30 
said cartridge assembly (32) having a ready to 
fire disposition and a different fired disposition 
and including a cartridge housing (40) contain- 
ing a plurality of staples (41) disposed in at 
least one row positioned in opposition to said 35 
anvil surfaces (23); 

means for firing the stapler (10) by engaging 
and closing the staples (4) in tissue between 
the cartridge housing (40) and the anvil sur- 
faces (23), and a locking pin or plate (82, 104, 40 
204) for preventing said cartridge- assembly 
(32) from moving from said open to said closed 
position unless said stapler (10) is loaded with 
a cartridge in a ready to fire disposition, said 
locking pin being mounted within the frame 4S 
(12), movable between a free travel position 
and a blocking position, biased towards the 
blocking position, and held against the bias, in 
the free travel position, by a cartridge in a ready 
to fire disposition, but not so held by a cartridge so 
in a fired disposition. 

2. A stapler as claimed in claim 1 , the anvil frame (12) 
having proximal (14) and distal ends (16) and a pair 

of lateral side portions (1 7, 1 8) each being elongate 55 
in a longitudinal direction and spaced to define a 
channel therebetween, said anvil frame (12) having 
a handle portion (19) generally adjacent said proxi- 



mal end (14) and having first (20) and second (21) 
ends, and a jaw portion (22) having the anvil sur- 
faces generally adjacent said distal end (16). 

A stapler as claimed in claim 2, in which the means 
for f ring the stapler include an elongate manually 
movable lever part (25) having first (26) and second 
(27) ends, 

said lever part having pivot means at said sec- 
ond end (27) adapted for affording relative piv- 
otal movement of said lever part (25) and said 
anvil frame (12) between a release position 
with said first end (26) of said lever part (25) 
being spaced from said first end (20) of said 
handle portion (19) and an actuation position 
with said lever part (25) and said handle por- 
tion (19) in closely spaced relationship; and 
biasing means, for biasing said lever part 
toward said release position. 

A stapler as claimed in claim 2 or 3, characterised 
by said cartridge assembly 02) having proximal 
(33) and distal (34) ends and being mounted in said 
channel between said lateral side portions (17, 18) 
for longitudinal movement relative to said anvil 
frame (12); 

said cartridge assembly (32) comprising: 
a cartridge transporting member (35) having 
first (36) and second (37) side portions each 
being elongate in said longitudinal direction 
and being spaced to define a ram channel ther- 
ebetween, said first (56) and second (37) side 
portions having surfaces defining a cartridge 
groove (38) generally adjacent said distal end 
(34) of said cartridge assembly (32), said car- 
tridge groove (38) surfaces being adapted to 
refeasably receive a cartridge housing (40) 
containing a plurality of staples (41) disposed 
in at least one row positioned in opposition to 
said anvil surfaces, and pusher means for 
pressing said staples (41) within said cartridge 
housing (40) against said anvil surfaces to 
engage and close the staples (41) in tissue 
between the cartridge housing (40) and the 
anvil surfaces, said means for pressing said 
staples being movable relative to the cartridge 
housing (40) between a prewired and a fired 
position; 

means for mounting said cartridge assembly 
(40) for longitudinal movement relative to said 
anvil frame (1 2) between a closed position with 
said cartridge housing (40) and said anvil sur- 
faces in closely spaced relationship, and an 
open position with said cartridge housing (40) 
and said anvil surfaces spaced farther from 
each other than in said closed position, 
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an elongate ram (48) being mounted in said 
ram channel between said first (36) and said 
second (37) side portions for longitudinal 
movement relative to said cartridge transport- 
ing member (35) and said anvil frame (12), said 5 
ram (48) being adapted for engaging said 
pusher means to move said pusher means 
from said prefired to said fired position when 
said cartridge housing (40) and said anvil sur- 
faces are in said closed position; 10 

actuation means (50) for initially moving said 
cartridge assembly (32) from said open to said 
closed position by moving said lever part (25) 
from said release to said actuation position and 
for subsequently firing said stapler by moving 75 
said ram (48) distally relative to said cartridge 
transporting member (35) by again moving said 
lever part (25) from said release to said actua- 
tion position, and 

means for biasing said cartridge assembly from 20 
said closed to said open position. 

5. A surgical stapler according to claim 4 wherein said 
pusher means comprises a pusher (42) having a 
pair of edges (43) and being positioned proximate 2s 
the staples (41) for movement between said pre- 
fired and said fired position with the pusher (42) 
adapted to move distally relative to said cartridge 
housing (40) when the stapler is fired, and 

30 

said anvil frame (12) having surfaces defining a 
safety aperture opening (81) into the surface of 
the anvil frame (12) and having a bottom sur- 
face, 

said locking pin (82) having first (83) and sec- 35 
ond (84) ends, said locking pin (82) being 
mounted within said safety aperture (81) for 
movement between a free travel position with 
the first end (83) of the locking pin (82) abutting 
an edge (43) of said pusher (42) to afford a sin- 40 
gle, reciprocating movement of said cartridge 
assembly (32) between said open and closed 
positions, and a blocking position with the first 
end (83) of the locking pin (82) projecting 
beyond the safety aperture (81) to prevent 45 
movement of said cartridge assembly (32) from 
said open to said closed position, and 
biasing means for biasing said locking pin (82) 
toward said blocking position. 

50 

6. A surgical stapler according to claim 5 wherein said 
biasing means for biasing said locking pin (82) 
toward said blocking position comprises a coil 
spring (86) having a f irst end connected to said sec- 
ond end (84) of said locking pin (82) and a second ss 
end connected to the bottom surface of said safety 
aperture (81). 



\ A surgical stapler according to claim 4, 5 or 6 
wherein said actuation means comprises a toggle 
joint linkage (52) having an over-centre pivoting 
, portion (53) and first (54) and second ends (55) 
with the first end (54) fixed to said anvil frame (12) 
and with the second end (55) connected to said car- 
tridge transporting member (35), said over-centre 
pivoting portion (53) having surfaces adapted to 
engage said lever part (25) when said lever part 
(25) is first moved from said release to said actua- 
tion position to move said toggle joint linkage (52) 
from a retracted position with the cartridge assem- 
bly (32) in said open position toward an extended 
position to drive said cartridge assembly (32) from 
said open to said closed position, 

means for retaining said cartridge assembly 
(32) in said closed position against the bias of 
said means for biasing said cartridge assembly 
(32) from said closed to said open position, 
surfaces defining a cam shoulder surface (49) 
on said ram (48), and 

a pawl (10) having first (61) and second (62) 
ends and a cam surface (163) generally adja- 
cent the second (162) end, and means for 
mounting said pawl (60) on said lever part (25) 
for movement between a first position with the 
cam surface (63) being spaced from the cam 
shoulder surface (49) on said ram (48) and a 
second position with the cam surface (63) 
engaged with the cam shoulder surface (49) on 
said ram (48) to afford firing of said stapler by 
driving said ram (48) distally relative to said 
cartridge transporting member (35) by moving 
said lever part (25) from said release to said 
actuation position a second time. 

8. A surgical stapler according to claim 7 wherein said 
stapler further includes means for biasing said pawl 
(60) toward said second position, and 

said ram (48) has surfaces adapted to retain 
said pawl (60) in said first position until said 
cartridge assembly (32) is moved from said 
open to said closed position. 

9. A surgical stapler according to claim 7 or 8 wherein 
said stapler further includes a release arm (70) hav- 
ing a first end pivotally mounted to the proximal end 
(14) of said anvil frame (12) and a second engage- 
ment end, said release arm (70) having surfaces 
(73) adapted to engage said pawl (60) and said tog- 
gle joint linkage (52) to move said pawl (60) from 
said second to said first position and to move said 
toggle joint linkage (52) from said extended toward 
said retracted position to afford movement of said 
cartridge assembly (32) from said closed to said 
open position under the bias of said means for bias- 
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ing said cartridge assembly (32) from said closed to 
said open position. 

1 0. A surgical stapler according to any one of claims 5 

to 9 wherein said locking pin (82) has a ramped s 
camming surface (280) generally adjacent to its first 
end. 

11. A stapler as claimed in any one of the preceding 
claims wherein the preventing means senses to 
whether said stapler is loaded with a fired cartridge 
housing, for preventing the stapler from being fired 
when loaded with said fired cartridge housing. 

12. A stapler according to any one of claims 5 to 10 is 
wherein said cartridge assembly (32) includes sur- 
faces defining a locking notch (110, 210), and, in 
the blocking position, said locking pin (82) projects 
beyond the safety aperture (81) and engages with 
the surfaces of the locking notch (110, 210) to pre- 20 
vent movement of the cartridge assembly (32) from 
the open to the closed position. 

13. A stapler according to claim 1 2 wherein said locking 
notch (110, 210) includes a ramped surface (220) 25 
for camming the locking pin. 

14. A stapler as claimed in any one of the preceding 
claims, and including a safety guide member (88) 
comprising: 30 

a sleeve (89) having proximal and distal ends 
and being sfidably mounted on said anvil frame 
(12) for longitudinal movement relative thereto, 
a longitudinally extending alignment or reten- 35 
t on pin (90) mounted on said distal end of said 
sleeve (89) for movement between an align- 
ment position with said pin (90) passing 
through said cartridge housing alignment 
through passage (58) and extending into said 40 
alignment aperture (15) to position said rows of 
staples (41) relative to said specialty shaped 
surfaces (23) on said anvil frame (12) to afford 
a more precisely controlled formation of fired 
staples and to prevent tissue from escaping as 
from between the cartridge housing (40) and 
the anvil surfaces (23) when the cartridge 
assembly (32) is moved to the closed position, 
and a release position with said alignment pin 
(90) spaced from said alignment through pas- so 
sage (58) and said alignment aperture (15) to 
afford removal and replacement of said car- 
tridge housing (40) with a new cartridge hous- 
ing, and means (94), mounted on said safety 
guide member (88), for repeatedly and continu- ss 
ously preventing said cartridge assembly (32) 
from moving from said open to said closed 
position unless said alignment pin (90) is in 



said alignment position. 

A stapler as claimed in claim 14 wherein the means 
(94) for repeatedly and continuously preventing 
said cartridge assembly (32) from moving from said 
open to said closed position unless said alignment 
pin (90) is in said alignment position comprises: 

said anvil frame (12), cartridge transport mem- 
ber (35) and ram (48) each having surfaces 
defining safety notches (92) which are aligned 
when said cartridge assembly (32) is in said 
open position, 

a safety gate (95) having cam shoulder sur- 
faces (85) and surfaces defining a hole, said 
safety gate (95) being mounted adjacent said 
anvil frame (12) for relative movement thereto 
between a latched position with the safety gate 
(95) engaged with the surfaces defining the 
safety notches (92) to prevent relative move- 
ment between the cartridge assembly (32) and 
the anvil frame (12) when the cartridge assem- 
bly (32) is in said open position, and an 
unlatched position with the safety gate (95) 
spaced from said safety notches (92) to afford 
relative movement of the cartridge assembly 
(32) and the anvil frame (12) between the open 
and closed positions, and 
said siafety guide member (88) including safety 
gate deactivating guides (98) projecting proxi- 
mally from the proximal end of said sleeve (89) 
and through said safety gate hole (87), said 
guides (98) being adapted to drive said safety 
gate (95) toward said latched position when the 
alignment pin (90) is in a position other than the 
alignment position and having cam surfaces 
(99) at a proximal end adapted to engage the 
cam shoulder surfaces (85) of said safety gate 
(95) to drive the safety gate (95) from said 
latched to said unlatched position when the 
alignment pin (90) is moved to the alignment 
position. 

16. A stapler according to claim 15 wherein said stapler 
includes means (94) for preventing said alignment 
pin (90) from moving from said alignment position 
toward said release position when said cartridge 
assembly (32) is in said closed position comprising: 

said safety gate deactivating guides (98) hav- 
ing return cam surfaces (8) generally opposite 
said cam surfaces (85) adapted to engage sur- 
faces on said safety gate (95) to drive the 
safety gate (95) from the unlatched toward the 
latched position when the alignment pin (90) is 
moved away from the alignment position, and 
surfaces (7) on said cartridge transport mem- 
ber (35) and ram (48) adapted to engage the 
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safety gate (95) to prevent the alignment pin 
(90) from moving from the alignment position 
toward the release position when the cartridge 
assembly (32) is in the dosed position. 

5 

PatentansprOche 

1 . Chirurgische Klammer einrichtung umfassend: 

einen langgestreckten Anschlag, der 10 
Anschlagoberf lachen (23) in einer Ebene auf- 
weist. die im allgemeinen senkrecht zur Langs- 
richtung des Anschiages ist; 

einen Rahmen (12), der den Anschlag befe- is 
stigt; 

einen Magazinaufbau (32), der relativ zum 
Anschlag und Rahmen (12) zwischen einer 
offenen Position mit dem Magazinaufbau (32) 20 
von den Anschlagoberfldchen (23) beabstan- 
det und einer geschlossenen Position mit dem 
Magazinaufbau (32) und den Anschlagoberf Id* 
chen (23) in eng beabstandeter Beziehung 
bewegbar ist 25 

wobei der Magazinaufbau (32) eine abschuB- 
bererte Anordnung und eine unterschiedliche, 
abgeschossene Anordnung besitzt und ein 
Magazingehause (40) aufweist, das eine Mehr- 30 
zahl von Klammern (41) enthalt. die in zumirv 
dest einer Reihe angeordnet sind, die 
entgegengesetzt den Anschlagoberfldchen 
(23) angeordnet sind; 

35 

eine Einrichtung, urn cfie Klammereinrichtung 
(10) durch das Ineingrrfftreten und SchlieBen 
der Klammern (4) in Gewebe zwischen dem 
Magazingehause (40) und den Anschlagober- 
fldchen (23) abzuschieBen, und einen Sperr- 40 
stift oder eine Platte (82, 104, 204), urn den 
Magazinaufbau (32) daran zu hindem, sich von 
der offenen in die geschiossene Position zu 
bewegen, wenn nicht die Klammereinrichtung 
(10) mjt einem Magazin in einer abschuBberei- 45 
ten Anordnung bestOckt ist, wobei der Verrie- 
gelungsstift innerhalb des Rahmens (12) 
montiert ist und zwischen einer frei bewegli- 
chen Position und einer Sperrposition beweg- 
bar ist, in Richtung der Sperrposition so 
vorgespannt ist und gegen die Vorspannung in 
der frei beweglichen Position durch ein 
abschuSber ertes Magazin, aber nicht durch ein 
Magazin in einer abgeschossenen Anordnung 
gehalten wind. ss 

2. Klammereinrichtung gemaB Anspruch 1 , wobei der 
Anschlagrahmen (12) proximale (14) und distale 



(16) Enden und ein Paar von sertlichen Serten- 
bereichen (1 7, 18) besitzt, cfie beide in einer Lflngs- 
richtung langgestreckt und beabstandet sind, urn 
eine Rinne dazwischen zu begrenzen. wobei der 
Anschlagrahmen (1 2) einen Grrffbereich (19) im all- 
gemeinen neben dem proximalen Ende (14) besitzt 
und erste (20) und zweite (21) Enden besitzt, und 
ein Klemmbackenbereich (22) mjt den Anschlag- 
oberf&chen im allgemeinen neben dem cfistalen 
Ende (16). 

3. Klammereinrichtung gemaB Anspruch 2, bei der 
cfie Einrichtung zum AbschieBen der Klammerein- 
richtung ein langgestrecktes, von Hand bewegba- 
res Hebelteil (25) mit ersten (26) und zwerten (27) 
Enden, 

wobei das Hebelteil eine Schwenkeinrichtung 
am zwerten Ende (27) besitzt, die dazu geeig- 
net ist, urn eine relative Schwenkbewegung 
des Hebelteils (25) und des Anschlagrahmens 
(12) zwischen einer LOseposffion mit dem 
ersten Ende (26) des Hebelteils (25) von dem 
ersten Ende (20) des Griffbereichs (19) beab- 
standet und einer Betatigungsposition mit dem 
Hebelteil (25) und dem Grrffbereich (19) in eng 
beabstandeter Beziehung zu ermOgJichen; und 

eine Vorsparmeinrichtung, um das Hebelteil in 
Richtung der LGseposition vorzuspannen, auf- 
weist 

4. Klammereinrichtung gemaB Anspruch 2 oder 3, 
dadurch gekennzeichnet, daB der Magazinautoau 
(32) proximale (33) und distale (34) Enden besitzt 
und in der Rinne zwischen den sertlichen Serten- 
bereichen (17, 18) fQr eine Langsbewegung relativ 
zum Anschlagrahmen (12) montiert ist, 

wobei der Magazinaufbau (32) umfaBt: 

ein Magazmtransportelement (35) mit ersten 
(36) und zwerten (37) Seitenbereichen, die 
beide in der Langsrichtung langgestreckt sind 
und beabstandet sind, um eine StOBelrinne 
dazwischen zu begrenzen, wobei die ersten 
(36) und zwerten (37) Seitenbereiche Oberfia- 
chen besitzen, die eine Magazinnut (38) im all- 
gemeinen neben dem distal en Ende (34) des 
Magazinaufbaus (32) begrenzen, wobei die 
Oberfiachen der Magazinnut (38) dazu geeig- 
net sind, Idsbar ein Magazingehause (40) auf- 
zunehmen, das eine Mehrzahl von Klammern 
(41) enthalt, die in zumindest einer Reihe ent- 
gegengesetzt den Anschlagoberfldchen posi- 
tioned angeordnet sind, und eine 
Schiebereinrichtung, um die Klammern (41) 
innerhalb des Magazingeh&uses (40) gegen 
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die Anschlagoberfldchen zu drOcken, urn die 
Klammern (41) im Qewebe zwischen dem 
Magazingehduse (40) und den Anschlagober- 
fldchen in Eingrffi zu bringen und zu schlie&en, 
wobei die Einrichtung, um die Klammern zu s 
drQcken, relativ zum Magazingehduse (40) 
zwischen einer Position vor dem AbschieBen 
und einer abgeschossenen Position bewegbar 
ist 

10 

eine Einrichtung, um den Magazinaufbau (40) 
for eine Ldngsbewegung relativ zu dem 
Anschlagrahmen (12) zwischen einer 
geschlossenen Position mit dem Magazinge- 
hause (40) und den Anschlagoberfldchen in is 
eng beabstandeter Beziehung und einer offe- 
nen Position mrt dem Magazingehduse (40) 
und den Anschlagoberfldchen weiter voneinan- 
der beabstandet als in der geschlossenen 
Position anzubringen, 20 

einen langgestreckten StOBel (48). der in der 
StOBelrinne zwischen den ersten (36) und den 
zweiten (37) Sertenbereichen for eine Langs- 
bewegung relativ zum Magazintransportele- 25 
rnent (35) und dem Anschlagrahmen (12) 
angebracht ist wobei der StOBel (48) dazu 
geeignet ist, mit der Schiebereinrichtung in 
Eingriff zu treten und die Schiebereinrichtung 
von der Position vor dem AbschieBen in die so 
abgeschossene Position zu bewegen, wenn 6. 
das Magazingehduse (40) und tie Anschlag- 
oberfldchen in der geschlossenen Position 
sind; 

35 

eine Betatigungseinrichtung (50), um anfang- 
lich den Magazinaufbau (32) von der offenen in 
die geschlossene Position durch das Bewegen 
des Hebelteils (25) von der Lose- in die Betati- 
gungsposition zu bewegen und fOr das nacbfol- 40 7. 
gende AbschieBen der Klammereinrichtung 
durch das Bewegen des StOBete (48) in distaler 
Richtung relativ zu dem Magazintransportele- 
ment (35), indem wieder das Hebelteil (25) von 
der LOse- in die Betatigungsposition bewegt as 
wird, und 

eine Einrichtung, um den Magazinaufbau von 
der geschlossenen in die offene Position vorzu- 
spannen. so 

Chiairgische Klammereinrichtung gemdB 
Anspruch 4, wobei die Schiebereinrichtung einen 
Schieber (42) umfaBt mit einem Paar von Kanten 
(43) und neben den Klammern (41) posfo'oniert fQr ss 
eine Bewegung zwischen der Position vor dem 
AbschieBen und der abgeschossenen Position, 
wobei der Schieber (42) dazu geeignet ist sich in 



distaler Richtung relativ zum Magazingehduse (40) 
zu bewegen, wenn die Klammereinrichtung abge- 
schossen wind, und 

wobei der Anschlagrahmen (12) Oberfldchen 
besitzt tie eine SicherhertsOffnung (81) 
begrenzen, tie sich in die Oberffache des 
Anschlagrahmens (12) Offnet und eine untere 
Oberfiache besitzt; 

wobei der Sperrstift (82) erste (83) und zweite 
(84) Enden besitzt und innerhalb der Sicher- 
heitsfffnung (81) fOr eine Bewegung zwischen 
einer frei beweglichen Position mit dem ersten 
Ende (83) des Sperrstrftes (82) gegen eine 
Kante (43) des Schiebers (42) anstoBend, um 
eine einzelne, hin- und hergerichtete Bewe- 
gung des Magazinaufbaus (32) zwischen der 
offenen und geschlossenen Position*zu ermdg- 
lichen, und einer Sperrposition angebracht ist 
bei der das erste Ende (83) des Sperrstrftes 
(82) Qber die SicherheHsOffnung (81) hinaus 
vorsteht um eine Bewegung des Magazinauf- 
baus (32) von der offenen in die geschlossene 
Position zu verhindern, und 

eine Vorspanneinrichtung, um den Sperrstift 
(82) in Richtung der Sperrposition vorzuspan- 
nen. 

Chirurgische Klammereinrichtung gemdS 
Anspruch 5, wobei die Vorspanneinrichtung, um 
den Sperrstift (82) in Richtung der Sperrposition 
vorzuspannen, eine Schraubenfeder (86) umfaBt 
mit einem ersten Ende, das mit dem zweiten Ende 
(84) des Sperrstiftes (82) verbunden ist und einem 
zweiten Ende, das mit der unteren Oberfiache der 
SicherheHsOffnung (81) verbunden ist 

Chirurgische Klammereinrichtung gemaB 
Anspruch 4, 5 Oder 6, wobei die Betatigungsein- 
richtung eine Kniegelenkverbindung (52) umfaBt 
mit einem Obertotpunkt-Schwenkbereich (53) und 
ersten (54) und zweiten (55) Enden, wobei das 
erste Ende (54) am Anschlagrahmen (12) befestigt 
ist und das zweite Ende (55) mit dem Magazin- 
transport element (35) verbunden ist, wobei der 
Ubertotpunkt-SchwenWbereich (53) Oberfldchen 
besitzt die dazu geeignet sind, mit dem Hebelteil 
(25) in Eingriff zu treten, wenn das Hebelteil (25) 
zuerst von der Lose- in die Betatigungsposition 
bewegt wird, um cfie Kniegelenkverbindung (52) 
von oner zurOckgezogenen Position mit dem 
Magazinaufbau (32) in der offenen Position in Rich- 
tung einer ausgefahrenen Position zu bewegen, um 
den Magazinaufbau (32) von der offenen in die 
geschlossene Position zu bewegen, 
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9. 



eine Einrichtung, urn den Magazinaufbau (32) 
in der geschlossenen Position gegen die Vor- 
spannung der Einrichtung zum Vorspannen 
des Magazinaufbaus (32) von der geschlosse- 
nen in (fie offene Position zu harten, 5 

Oberftachen, die eine Nockenschulteroberfia- 
che (49) auf dem StdBel (48) def inieren, und 

eine Klinke (12) mit ersten (61) und zweiten 10 
(62) Enden und einer Nockenoberfiache (163) 
im allgemeinen neben dem zweiten (162) 
Ende, und eine Einrichtung, urn die KGnka (60) 
auf dem Hebelteil (25) fQr eine Bewegung zwi- 
schen einer ersten Position mit der Nocken- 15 
oberfldche (63) von der 
Nockenschutteroberf lache (49) auf dem StdBel 
(48) beabstandet und einer zweiten Position 
mit der Nockenoberfiache (63) in Bngriff mit 
der Nockenschutteroberf lache (49) auf dem 20 
StdBel (48) anzubringen, urn das AbschieBen 
der Klammereinrichtung durch das Bewegen 
des StOBels (48) in distal er Richtung relativ 
zum Magazlntransportelement (35) durch das 
Bewegen ein zweites Mai des Hebeiteils (25) 25 
von der LOse- in die Betatigungsposrtion zu 
ermOglichen. 

Chirurgische Klammereinrichtung gemaB 
Anspruch 7, wobei die Klammereinrichtung welter- 30 
hin eine Einrichtung aufweist, urn die Klinke (60) in 
Richtung der zweiten Position vorzuspannen und 

der StOBel (48) Oberf lachen besitzt, die dazu 
geeignet sind, die Klinke (60) in der ersten 35 
Position zu harten, bis der Magazinaufbau (32) 
von der offenen in die geschbssene Position 
bewegtwird. 

Chirurgische Klammereinrichtung gemaB 40 
Anspruch 7 oder 8, wobei die Klammereinrichtung 
weiterhin einen Ldsearm (70) aufweist mit einem 
ersten Ende, das schwenkbar am proximalen Ende 
(14) des Anschlagrahmens (12) angebracht ist v und 
einem zweiten Engrrffsende, wobei der Lfisearm 45 
(70) Oberf lachen (73) besitzt die dazu geeignet 
sind, mit der Klinke (60) und der Kniegelenkverbin- 
durtg (52) in Bngriff zu treten, urn die Klinke (60) 
von der zweiten in die erste Position zu bewegen 
und die Kniegelenkverbindung (52) von der ausge- so 
fahrenen in Richtung der zurOckgezogenen Posi- 
tion zu bewegen, urn eine Bewegung des 
Magazinaufbaus (32) von der geschlossenen in die 
offene Position unter der Vorspannung der Einrich- 
tung zum Vorspannen des Magazinaufbaus (32) ss 
von der geschlossenen in die offene Position zu 
ermOglichen. 



10. Chirurgische Klammereinrichtung gemaB einem 
der AnsprOche 5 bis 9, wobei der Sperrstift (82) 
eine rarnpenformige Nockenoberfiache (230) im all- 
gemeinen neben seinem ersten Ende besitzt. 

11. Klammereinrichtung gemaB einem der vorherge- 
henden AnsprOche, wobei die Bnrichtung zum Ver- 
hindern erfaBt, ob die Klammereinrichtung mit 
einem abgeschossenen Magazingehause bestOckt 
tst urn die Klammereinrichtung daran zu hindern, 
abgeschossen zu werden, wenn ste mit dem abge- 
schossenen Magazingehause bestOckt ist. 

12. Klammereinrichtung gemaB einem der AnsprOche 
5 bis 10, wobei der Magazinaufbau (32) Oberf la- 
chen aufweist, die eine Sperrnut (1 10, 210) begren- 
zen und, wobei, in der SperrposHion, der Sperrstift 
(82) Ober die SicherheitsOffnung (81) hinaus vor- 
steht und rrat den Oberf lachen der Sperrnut (1 10, 
210) in Bngriff tritt, urn eine Bewegung des Maga- 
zinaufbaus (32) von der offenen in die geschbs- 
sene Position zu verhindera 

13. Klammereinrichtung gemaB Anspruch 12, wobei 
die Sperrnut (1 10, 210) eine rampenfOrmige Ober- 
fldche (220) zum nockenartigen Verschieben des 
Sperrstift es aufweist 

14. Klammereinrichtung gemaB einem der vorherge- 
henden AnsprOche und umfassend ein SicherheHs- 
fahrungselement (88) umfassend: 



eine HQIse (89) mit proximalen und distal en 
Enden, die verschiebbar auf dem Anschlagrah- 
men (12) fQr eine Langsbewegung relativ zu 
diesem montiert ist, 

einen sich in Langsrichtung erstreckenden 
Ausricht- Oder Haltestift (90). der auf dem 
distalen Ende der HQIse (89) fQr eine Bewe- 
gung montiert ist zwischen einer Ausrichtposi- 
tion mit dem Stift (90), der durch die 
Magazingehauseausrichtung durch den 
Durchgang (58) hindurchtritt und sich in die 
AusrichtOffnung (15) erstreckt, urn cfie Reihen 
von Wammern (41) relativ zu den speziell 
geformten Oberf lachen (23) auf dem Anschlag- 
rahmen (12) auszurichten, urn eine prdziser 
geregette Verformung der abgeschossenen 
Wammern zu ermOglichen und Gewebe daran 
zu hindern, zwischen dem Magazingehause 
(40) und den Anschlagoberfldchen auszutre- 
ten, wenn der Magazinaufbau (32) in die 
geschlossene Position bewegt ist, und eine 
LOseposition mit dem Ausrichtstift (90) von der 
Ausrichtung durch den Durchgang (58) und der 
Ausrichtflffnung (15) beabstandet, urn ein Ent- 
femen und Ersetzen des Magazingehauses 
(40) durch ein neues Magazingehause zu 
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ermOglichen, und eine Einrichtung (94), die auf 
dem SichertieitsfQhrungselement (88) ange- 
bracht 1st, urn wiederhoJt und dauerhaft den 
Magazinaufbau (32) damn zu hindern, sich von 
der often en in die geschlossene Position zu s 
bewegen, wenn der Ausrichtstift (90) nicht in 
der Ausrichtposition ist 

15. Klammereinrichtung gemaB Anspruch 14, wobei 
die Einrichtung (94) zum wiederhotten und dauer- to 
haften Verhindern, daB sich der Magazinaufbau 
(32) von der offenen in die geschlossene Position 
bewegt, wenn der Ausrichtstift (90) nicht in der Aus- 
richtposition tst» umfaBt: 

15 

den Anschlagrahmen (12), das Magazirrtrans- 
porteiement (35) und den StoBei (48), die alie 
Oberfiachen besitzen, die SicherheHsnuten 
(92) begrenzen, die ausgerichtet sind, wenn 
der Magazinaufbau (32) in der offenen Position 20 
ist, 

eine SicherheitsWappe (95) mrt NockenschuJ- 
teroberflflchen (85) und Oberfiachen, die eine 
Offnung begrenzen. wobei die Sicherherts- 25 
ktappe (95) neben dem Anschlagrahmen (12) 
montiert ist for eine relative Bewegung zu die- 
sem zwischen einer verriegetten Position mrt 
der SicherheitsWappe (95) in Eingriff mrt den 
Oberfiachen, welch e die Sicherheitsnuten (92) 30 
begrenzen, urn eine relative Bewegung zwi- 
schen dem Magazinaufbau (32) und dem 
Anschlagrahmen (12) zu verhindern, wenn der 
Magazinaufbau (32) in der offenen Position ist, 
und einer geJosten Position, wobei die Sicher- 35 
hertsWappe (95) von den Sicherheitsnuten (92) 
beabstandet ist urn eine relative Bewegung 
das Magazinaufbaus (32) und des Anschlag- 
rahmens (12) zwischen der offenen und 
geschlossenen Position zu ermOglichen, und 40 

wobei das SicherhetefQhrungselement (88) 
DeaktivierfOhrungen (98) fOr die Sicherheits- 
Wappe aufweist, die in proximal er Richtung 
vom proximalen Ende der HQise (89) und durch 45 
die SicherhertsklappenOffnung (87) vorstehen, 
wobei die FOhrungen (98) dazu geeignet sind, 
die SicherheitsWappe (95) in Richtung der ver- 
riegetten Position zu bewegen, wenn der Aus- 
richtstift (90) in einer anderen als der bo 
Ausrichtposition ist, und NockenoberilSchen 
(99) an einem proximalen Ende besHzt, die 
dazu geeignet sind, mrt den Nockenschufter- 
oberfldchen (85) der SicherheitsWappe (95) in 
Eingriff zu treten, urn die SicherheitsWappe 55 
(95) von der verriegetten in die gefOste Position 
zu bewegen, wenn der Ausrichtstift (90) in die 
Ausrichtposition bewegt wird. 



16. Klammereinrichtung gemaB Anspruch 15, wobei 
die Klammereinrichtung Einrichtungen (94) auf- 
weist urn den Ausrichtstift (90) daran zu hindern, 
sich von der Ausrichtposition in die Richtung der 
LGseposrtion zu bewegen, wenn der Magazinauf- 
bau (32) in der geschlossenen Position ist, umfas- 
send: 

DeaktivierfOhrungen (98) fOr die Sicherheits- 
Wappe mit ROckkehrnockenoberfiachen (8), die 
im aflgemeinen den Nockenoberf lachen (95) 
gegenQberiiegen und dazu geeignet sind, mit 
Oberfiachen auf der SicherheitsWappe (95) in 
Eingriff zu treten, urn die SicherheitsWappe 
(95) von der entriegetten in Richtung der 
gesperrten Position zu bewegen, wenn der 
Ausrichtstift (90) von der Ausrichtposition weg 
bewegt wird, und 

Oberfiachen (7) auf dem MagaantransporteJe- 
ment (35) und StOBeJ (48), die dazu geeignet 
sind, mit der SicherheitsWappe (95) in Eingriff 
zu treten, urn den Ausrichtstift (90) daran zu 
hindern, sich von der Ausrichtposition in Rich- 
tung der LOseposition zu bewegen, wenn der 
Magazinaufbau (32) in der geschlossenen 
Position ist 

Revendications 

1 . Agrafeuse chirurgicale comprenant : 

une enclume obiongue incluant des surfaces 
cTenclume (23) dans un plan generalement 
perpendiculaire a la direction d'allongement de 
lacfite enclume ; 

un chassis (12) sinr lequel est monte I'enclume 
• 

un ensemble de cartouche (32) depla$aWe 
relativement auxdits enclume et chassis (12) 
entre une Position ouverte, ou rensemWe de 
cartouche (32) est espace desdites surfaces 
d'enclume (23) et une position fermee ou ledrt 
ensemble de cartouche (32) et lesdrtes surfa- 
ces d'enclume (23) sort dans une relation fai- 
blement espacee ; 

I edit ensemble de cartouche (32) ayarrt une 
disposition prete k tirer et une disposition tiree 
drfferente et incluant un boitier de cartouche 
(40) contenant une pluralite d'agrafes (41) dis- 
posees selon au moins une range©, posrbo ra- 
nees pour fttre opposees auxdrtes surfaces 
d'enclume (23) ; 

un mcyen pour tirer avec I'agrafeuse (10) en 
engageant et en fermant les agrafes (4) dans le 
tissu entre le boitier de cartouche (40) et les 
surfaces d'enclume (23), et un axe ou plaque 
de verrouillage (82, 104, 204) pour empecher 
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que (edit ensemble de cartouche (32) se 
dSplace de ladite position ouverte k ladite posi- 
tion fermSe k moins que ladite agrafeuse (10) 
ne soft chargSe avec una cartouche dans une 
disposition prate k tirer, I edit axe de ver- 5 
rouillage Start installs dans le chassis (12) 
deplagable entre une position de deplacement 
libre et une position de blocage, sollicits vers la 
position de blocage et retenu contra la sollicrta- 
tion, dans la position de deplacement Ifore, par 10 
une cartouche dans une disposition prSte k 
tirer, mais n'etart pas ainsi retenu par une car- 
touche dans une disposition tiree. 

Agrafeuse selon la revendication 1, ou le chassis 75 
d'enciume (12) a des extremites proximale (14) et 
distale (16) et une paire de portions lateral es (17, 
1 6), chacune allongee dans une direction longrtudr- 
nale et espacees pour definir un canal entre celles- 
ci, ledrt chassis d'enciume (12) ayant une portion 20 
de poignSe (19) gSnSralemert adjacente k ladite 
extrSmitS proximale (14) et ayant des premiere (20) 
et seconde (21) extremites, et une portion de 
machoire (22) ayant ies surfaces d'enciume gene- 
ralement adjacentes k ladite extremrte distale (1 6). 25 

Agrafeuse selon la revendication 2, 0C1 le moyen 
pour tirer avec I'agrafeuse comprend une parte de 
levier obJongue (25) manuellement deposable avec 
des premiere (26) et seconde (27) extremites, 30 

ladite parte de levier ayant un moyen pivotant 
k ladite seconde extrSmitS (27) apte k permet- 
tre un mouvement pivotant relatif de ladite par- 
tie de levier (25) et dudit chassis d'enciume ss 
(12) entre une position de reldchement ou 
ladite premiere extrSmitS (26) de ladite parte 
de levier (25) est espacee de ladite premiere 
extrSmitS (20) de ladite portion de poignee (19) 
et une position d'actionnement ou ladite parte 40 
de levier (25) et ladite parte de poignee (19) 
sent dans une relation faiWement espacee ; et 
un moyen de sollicrtation pour solliciter ladite 
parte de levier vers ladite position de rel&che- 
merrt. 45 

Agrafeuse selon la revendication 2 ou 3, caractSri- 
sSe en ce que ledit ensemble de cartouche (32) a 
des extremites proximale (33) et distale (34) et est 
installs dans ledit canal entre lesdites portions late- so 
rales (17, 18) en vue (fun mouvement longitudinal 
relativement audit chassis d'enciume (12) ; 

ledit ensemble de cartouche (32) comprenant : 
un element de transport de cartouche (35) 55 
ayant des premiere (36) et seconde (37) por- 
tions laterales dorrt chacune est allongee dans 
ladite direction longitudinale et qui sort espa- 



cees pour definir un canal de plongeur entre 
cefles-ci, lesdites premiere (56) et seconde 
(37) portions laterales ayant des surfaces defi- 
nissant une rainure de cartouche (38) genera- 
lement adjacente k ladite extrSmitS distale (34) 
dudit ensemble de cartouche (32), lesdites sur- 
faces de rainure de cartouche (38) etant aptes 
k recevoir relachablemert un bottler de cartou- 
che (40) contenant une plurality d'agrafes (41) 
disposees selon au moins une rangee, posi- 
tionnees pour etre opposees auxdites surfaces 
d'enciume, et un moyen formant poussoir pour 
pousser lesdites agrafes (41) dans ledit bottier 
de cartouche (40) contre lesdites surfaces 
d'enciume pour engager et termer Ies agrafes 
(41) dans le tissu entre le boTtier de cartouche 
(40) et Ies surfaces d'enciume, ledit moyen 
pour pousser lesdites agrafes etant deplacable 
relativement au boltier de cartouche (40) entre 
une position avant le tir et une position apres le 
tir; 

un moyen pour installer ledit ensemble de car- 
touche (40) en vue d'un mouvement longitudi- 
nal relativement audit chassis d'enciume (12) 
entre une position fermee ou ledrt boTtier de 
cartouche (40) et lesdites surfaces d'enciume 
sort dans une relation faiWement espacee, et 
une position ouverte ou ledrt border de cartou- 
che (40) et lesdites surfaces d'enciume sort 
espacees davantage I'une de Pautre que dans 
ladite position fermee, 

un plongeur oblong (48) Start installs dans 
ledit canal de plongeur entre lesdites premiere 
(36) et seconde (37) portions laterales en vue 
d'un mouvement longitudinal relativement audit 
element de transport de cartouche (35) et audit 
chassis d'enciume (12), ledit plongeur (48) 
Start apte k venir en prise avec ledit moyen for- 
mant poussoir pour dSplacer ledit moyen for- 
mant poussoir de ladite position avant le tir k 
ladite position tirSe lorsque ledit bottier de car- 
touche (40) et lesdites surfaces d'enciume se 
trouvent dans ladite position fermee ; 
un moyen d'actionnement (50) pour dSplacer 
initialement ledit ensemble de cartouche (32) 
de lacfite position ouverte k ladite position fer- 
mee en dSplacart ladite parte de levier (25) de 
ladite position de reiachement k ladite position 
d'actionnement et pour tirer ensuite avec ladite 
agrafeuse en dSplagart ledit plongeur (48) dis- 
talement relativement audit element de trans* 
port de cartouche (35) en deplacant de 
nouveau ladite parte de levier (25) de ladite 
position de reldchement a ladite position 
d'actionnement, et 

un moyen pour solliciter lecfit ensemble de car- 
touche de ladite position fermSe k ladite posi- 
tion ouverte. 
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5. Agrafeuse chirurgicaJe selon la revendteation 4, od 
led'rt moyen formant poussoir comprend un pous- 
soir (42) pr6sentant une paire de bords (43) et 6tant 
positionne k praximite des agrafes (41) pour un 
d6placement entre lacfite position avant le tir et 
ladrte position tir6e, ou le poussoir (42) est apte k 
se deplacer distalement relativement audit boTtier 
de cartouche (40) lorsqu'on tire avec ragrafeuse et 

ledit chassis d'endume (1 2) ayant des surfaces 
d§finissant une ouverture de securrte (81) 
s'ouvrant dans la surface du chassis d'endume 
(12) et ayant une surface de fond, 
ledit axe de verrouillage (82) ayant des pre- 
miere (83) et seconde (84) extr6mit6s, ledit axe 
de verrouillage (82) etant instalie dans ladrte 
ouverture de securrte (81) en vue dim deplace- 
ment entre une position de deplacement libre 
ou la premiere extremite (83) de Paxe de ver- 
rouillage (82) bute contra un bond (43) dudrt 
poussoir (42) pour permettre un seui mouve- 
ment de va-et-vient dudrt ensemble de cartou- 
che (32) entre lesdrtes positions ouverte et 
fermee, et une position de blocage ou la pre- 
miere extr^mite (83) de I'axe de verrouillage 
(82) fait saiilie au-deia de I'ouverture de secu- 
rrte (81) pour empdcher un deplacement dudit 
ensemble de cartouche (32) de ladrte Position 
ouverte k la position ferm6e, et un moyen de 
sollidtation pour sollicrter ledit axe de ver- 
rouillage (82) vers ladite position de Wocaga 

6. Agrafeuse chirurgicale selon la revendicatjon 5, ou 
ledit moyen de sollicitation pour sollicrter ledit axe 
de verrouillage (82) vers ladrte position de blocage 
comprend un ressort heiicoldai (86) dont une pre- 
miere extr^mite est reiiee a ladrte seconde extre- 
mite (84) dudit axe de verrouillage (82) et dont une 
seconde extremity est reii£e a la surface de fond de 
ladrte ouverture de s6curit6 (81). 

7. Agrafeuse chirurgicale selon la revendicatjon 4, 5 
ou 6, ou ledit moyen d'actionnemerrt comprend un 
levier k genouiliere (52) ayant une portion pivotante 
a passage brusque (53) et des premiere (54) et 
seconde (55) extremites. ou la premiere extremite 
(54) est fixes audit chassis d'enciume (12) et ou la 
seconde extremite (55) est reiiee audit element de 
transport de cartouche (35), ladrte portion pivotante 
a passage brusque (53) ayant des surfaces aptes k 
venir en prise avec ladrte partie de levier (25) lors- 
que ladrte partie de levier (25) est d'abord deplac6e 
de ladrte position de relftchement k ladrte position 
d'actionnemerrt pour amener ledit levier k 
genouiliere (52) d'une position retractee ou 
r ensemble de cartouche (32) se trouve dans ladrte 
position ouverte vers une position etendue pour 
entramer ledit ensemble de cartouche (32) de 



ladrte position ouverte k ladrte position fermee, 

un moyen pour retenir ledit ensemble de car- 
touche (32) dans ladrte position fermee contre 

5 la sollicitation ducfit moyen pour sdfidter led'rt 

ensemble de cartouche (32) de lacfite position 
fermee k ladrte position ouverte, 
des surfaces dSfinissant une surface cf epaufe- 
ment de came (49) sur ledit plongeur (48), et 

10 un diquet (10) ayant des premiere (61) et 

seconde (62) extr6mit6s et une surface de 
came (163) generalement adjacente k la 
seconde (162) extremite et un moyen pour 
monter lecfit cttquet (60) sur ladrte partie do 

15 levier (25) en vue d'un d6placement entre une 

premiere position ou la surface de came (63) 
est espacee de la surface d'epaulement de 
came (49) sur ledit plongeur (48) et une 
seconde position ou la surface de came (63) 

20 est en prise avec la surface cfepauiement de 

came (49) sur ledit plongeur (48) pour permet- 
tre le tir avec ladrte agrafeuse en entratnant 
ledit plongeur (48) distalement relativement 
audit element de transport de cartouche (35) 

25 eh deplacant ladite partie de levier (25) de 

lacfite position de re&chement k ladrte position 
d'actionnemerrt une deuxieme fois. 

8. Agrafeuse chirurgicale selon la revendicatJon 7, ou 
30 ladrte agrafeuse comprend en outre un moyen pour 
sollicrter ledit cGquet (60) vers ladite seconde posi- 
tion et 

ledit plongeur (48) a des surfaces congues 
35 pour retenir ledit diquet (60) dans ladite pre- 

miere position jusqu'a ce que ledit ensemble de 
cartouche (32) sort d£pJac6 de ladite position 
ouverte a ladite position fermee. 

40 9. Agrafeuse chirurgicale selon la revendication 7 ou 
8, ou ladite agrafeuse comporte en outre un bras de 
relachemerrt (70) ayant une premiere extremity 
montee d'une maniere pivotante sur I'extr6mit6 
proximale (14) dudrt chassis d'enciume (12) et une 

45 seconde extremite d'engagement. ledit bras de 
reiachement (70) ayant des surfaces (73) aptes k 
venir en prise avec ledit diquet (60) et ledit levier k 
genouiliere (52) pour deplacer ledit diquet (60) de 
ladite seconde position k ladite premiere position et 

so pour deplacer ledit levier k genouiliere (52) de 
ladite position etendue vers ladite position retractee 
pour permettre le deplacement dudrt ensemble de 
cartouche (32) de ladite position fermee & lacfite 
position ouverte sous la sollicitation dudit moyen 

55 pour soliititer ledit ensemble de cartouche (32) de 
ladite position fermee k ladite position ouverte: 

10. Agrafeuse chirurgicale selon Tune des revendica- 
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tions 5 k 9, ou ledit axe de verrouillage (82) a une 
surface de came formant rampe (230) generale- 
ment adjacente k sa premiere extremite. 

11. Agrafeuse salon rune des revendications prdce- s 
dentes, od le moyen d'empfichement d6tecte si 
ladite agrafeuse est chargee avec un boTtier de car- 
touche tire, pour empftcher un tir avec I'agrafeuse 
lorsque celle-ci est chargee avec ledit boTtier de 
cartouche tire, w 

12. Agrafeuse selon Tune des revendications 5 k 10, ou 
led'rt ensemble de cartouche (32) inciut des surfa- 
ces dGfinissarit une encoche de verrouillage (110, 
210) et, dans la position de blocage. ledit axe de 75 
verrouillage (82) fait saillieau-deiadeTouverturede 
securite (81) et vtent en prise avec les surfaces de 
rencoche de verrouillage (110, 210) pour empScher 

un deplacemert de rensemble de cartouche (32) 
de la position ouverte a ta position fermee, 20 

13. Agrafeuse seton la revendication 1 2, ou ladite enco- 
che de verrouillage (110, 210) inciut une surface 
formant rampe (220) pour deplacer par effet de 
came I'axe de verrouillage. 25 

14. Agrafeuse selon Tune des revendications prece- 
dentes, et incluant un element de guidage de secu- 
rity (88) comprenant : 

30 

un manchon (89) ayant des exttemites proxi- 
male et distale et Start monte cfune maniere 
coulissante sir ledit chassis d'endume (12) en 
vue d'un mouvement longitudinal relativement 
acelui-ci, 35 
un axe d'alignement ou de retenue (90) atten- 
dant tongitudinalemert monte sur ladite extre- 
mite distale dudit manchon (89) en vue (fun 
deplacemert entre une position d'alignement 
ou ledit axe (90) passe k travers ledit passage 40 
traversant d'alignement de boitier de cartouche 
(58) et s'&endant dans ladite ouverture d'ali- 
gnement (15) pour positionner lesdites ran- 
gees d'agrafes (41) relativement auxdites 
surfaces specialement configures (23) sur 45 
ledit chassis cTenclume (12) pour Permettre 
une formation contrttee d'une maniere plus 
precise des agrafes tiroes et pour emp&her 
que le tissu s'echappe depuis entre le boitier 
de cartouche (40) et les surfaces d'endume so 
(23) lorsque ('ensemble de cartouche (32) est 
amene k la position fermee, et une position de 
reldchement ou ledit axe d'alignement (90) est 
espac6 dudit passage traversant d'alignement 
(58) et de ladite ouverture d'alignement (15) ss 
pour permettre le retrart et le r emplacement 
dudit boitier de cartouche (40) par un boTtier de 
cartouche neuf, et un moyen (94) monte sur 



ledit element de guidage de security (88) pour 
emp&cher d'une maniere repStee et continue 
que ledit ensemble de cartouche (32) se 
deplace de ladite position ouverte k ladite posi- 
tion f enrtee k moins que ledit axe d'alignement 
(90) ne soit dans ladite position d'alignement 

Agrafeuse selon la revendication 14, ou le moyen 
(94) pour empecher d'une maniere rep6tee et con- 
tinue que ledit ensemble de cartouche (32) se 
deplace de ladite position ouverte k ladite position 
fermee k moins que ledit axe d'alignement (90) ne 
se trouve dans ladite position d'alignement com- 
prend: 

ledit chassis d'endume (12). rSSment de 
transport de cartouche (35) et le plongeur (48) 
ayant chacun des surfaces definissant des 
encoches de securite (92) qui sort alignees 
lorsque ledit ensemble de cartouche (32) se 
trouve dans ladite position ouverte, 
une porte de securite (95) ayant des surfaces 
d'epaulement de came (85) et des surfaces 
d6f inissart un trou, ladite porte de securite (95) 
etant montee pour fitre adjacente audit chassis 
d'endume (12) en vue d'un mouvement relatif 
k ceJui-d entre une position verrouillee ou la 
porte de securite (95) est en prise avec les sur- 
faces definissant les encoches de securite (92) 
pour empecher un mouvement relatif entre 
rensemble de cartouche (32) et le chassis 
d'endume (12) lorsque rensemble de cartou- 
che (32) se trouve dans ladite position ouverte, 
et une position deverrouillee ou la porte de 
securite (95) est espacee desdites encoches 
de securite (92) pour permettre un mouvement 
relatif de rensemble de cartouche (32) et du 
chassis d'endume (12) entre les positions 
ouverte et fermee et 

ledit element de guidage de securite (88) 
induant des guidages (98) d&activart la porte 
de securite faisart saillie proximalemert depuis 
rextr^mite proximaie dudit manchon (89) et k 
travers ledit trou de porte de securite (87), les- 
dits guidages (98) etant aptes k entralner ladite 
porte de securite (95) vers ladite position ver- 
rouillee lorsque I'axe d'alignement (90) se 
trouve dans une position autre que la position 
d'alignement et ayant des surfaces de came 
(99) k une extremite proximaie apte k venir en 
prise avec les surfaces d'epaulement de came 
(85) de ladite porte de seourite (95) pour 
entralner la porte de securite (95) de ladite 
position verrouillee k ladite position dever- 
rouillee lorsque raxe d'alignement (90) est 
amene dans la Position d'alignement 

i. Agrafeuse selon la revendication 15, ou ladite agra- 
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feuse inclut un moyen (94) pour empecher que ledit 
axe d'alignement (90) 8e deplace de ladHe position 
d'alignement vers ladrte position de reiachemerrt 
lorsque ledit ensemble de cartouche (32) se trouve 
dans ladrte position fermee comprenant : 5 

lesdits guidages (98) desactivant la porta de 
securite ayant des surfaces de came de retour 
(8) generalement opposees auxdites surfaces 
de came (85) aptes a venir en prise avec les 10 
surfaces sur ladHe porte de securite (95) afm 
d'errtralner la porte de security (95) de la posi- 
tion deverrouillee vers la position verrouiltee 
lorsque I'axe d'alignement (90) est deplac6 au 
loin de la position d'alignement, et 75 
des surfaces (7) sur lesdits element de trans- 
port de cartouche (35) et plongeur (48) aptes a 
venir en prise avec fa porte de security (95) 
pour emp&cher que I'axe cTalignement (90) se 
deplace de la position d'alignement vers la 20 
position de relachement lorsque Pensemble de 
cartouche (32) se trouve dans la position fer- 
mea 
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